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PREPARATION OF THIS PAPER 

This paper ife a revised version of contribution IPFC/72/19 submitted to the 15th 
Session of the Ihdo-Ptoifio Fisheries Council (IPPC) in Wellington, New Zealand, 18-2? 
October 1972* In view of ite importance and general interest the Council recommended that 
FAO should publish it. 

Ihis paper summarises the present- state of knowledge of the demersal fish resources of 
the South China Sea and their potentials* It constitutes a contribution in preparation for 
the relevant section of the FAO World Appraisal of Fishery Resources* 

The World Appraisal of Fishery Resources (WAFR) is a continuing programme of FAO ft 
maintained by the Fishery Resources Division in olose cooperation with national and regional 
fishery bodies and experts for a comprehensive and up-dated review and dissemination of 
information on the state of the world 1 s marine and inland living resources and their poten- 
tial*'' Under the guidance of the FAO Advisory Committee on Marine Resources Research 
(ACMRR)| HAIR developed out of preparations for the fishery sections of the Perspective 
Study of World Agricultural Development (PSWAD), previously known as the Indicative World 
Plan for Agricultural Development (IWP). Major outputs of this programme have so far been 
the review on "The Fish Resources of the Ocean" (FAO Fisheries Technical Paper Kb. 9?) 
which has be*n published under the same title as a book by Fishing News (Books) Ltd., and 
the "Atlas of the Living Resources of the Seas 91 published by FAO in 1972. , 

WAFR is being progressively developed to provide a regular service to member govern- 
ments fend other utilizers and to become one seotorial component of the "World Xarth Watch" 
system recommended ly the Ul Conference on the Human Environment in 1972. 

The paper was prepared by Dr. 8. Shindo while he was employed ty FAO as a Consultant at 
FAO Headquarters in Rome and visiting some places in the South China Sea area in order to 
obtain additional material. The views expressed in this paper are those of the author and 
not necessarily those of FAO* 
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ABSTRACT 



This report review t in its first part, the past and present 
situation of the demersal fisheries in the South China Sea, with 
special reference to trawl fisheries* Detailed information on 
the fisheries on the Mainland Shelf (from Taiwan to Hainan 
Islands) | and recent information on the fisheries on the Sunda 
Shelf are given* 

The second part of the report is devoted to an appraisal of 
the demersal fish stocks in the South China Sea in comparison 
with those in the East China Sea and the Yellow Sea. 

The demersal fish stocks on the Mainland Shelf have been 
exploited intensively. A further increase in the fishing inten- 
sity in this area should be discouraged. 

On the Sunda Shelf, with the exception of the Gulf of 
Thailand, the demersal fish stocks are relatively underutilised 
and further expansion of the fishery may be possible. However , 
in the Gulf of Thailand, the stocks are now overutiliced and 
management measures to protect the demersal fish resource in the 
Oulf should be initiated without delay. 

Recommendations for future action are given to promote the 
rational utilisation of the demersal fish resources in the South 
China Sea. 
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1 ISTROIXJCTIOir 

This report presents the appraisal of the prevailing state of the demersal fish stocks 
and fisheries in the South China Sea in compliance with the recommendations adopted by the 
Thirteenth (1968) and the Fourteenth (1970) Sessions of the Indo-Paoific Fisheries Council 
(1FFC). 

In the past i several reports on the biology of certain demersal fish species or various 
fisheries in certain parts of the South China Sea and on the results of exploratory fishing 
surveys and experimental fishing in particular areas have been published by national labora- 
tories or governmental agencies concerned in the region. However, only a few papers attempt 
to give a wider soope covering the status of the fish stocks and fisheries in these waters. 
Shoamra (1971) presents a review of the fisheries and a preliminary assessment of the 
demersal fish stocks in the western central Pacific waters, including the South China Sea 
and adjacent waters. His estimates are based on the available data of the fisheries up to 
1965. The state of the demersal fish resources on the Sunda Shelf up to 1966 is also 
summarised by Menaaveta (1968). 

At the International Seminar on Possibilities and Problems of Fisheries Development in 
Southeast Asia, organised by the (toman Foundation for the Developing Countries in coopera- 
tion with the German Federal Research Board for Fisheries and FAD (Berlin, 10-30 September 
1968)t the possibilities and problems in connexion with further trawl fishery development in 
the South China Sea and contiguous waters were discussed (Tiews, 1969)* 

The IPPC Working Party on Trawling was reactivated by the Fourteenth Session of this 
Council (1970) to undertake the review of the current situation of the trawl fisheries and 
the state of the demersal fish stocks in the South China Sea. This report, submitted to 
that Working Party is based, in part, on unpublished recent material from the author and 
from other sources mentioned in the acknowledgement* 

On the basis of the available information, the current situation of the trawl fisheries 
and the demersal fish stocks in the area is appraised, ani recommendations on the possibi- 
lities for further development and problem confronting suoh development are made. 

2. AREA STUDIED 

2.1 Area coverage and depth 

The South China Sea, referred to in Chinese am Van Hal, is the contiguous water to the 
Pacific Ocean, bordered in the west by the Asian Continent, the southern limit of the Golf 
of Thailand, the east coast of the Malay Peninsula, and in the south by the islands of 
Sumatra and Borneo. According to the International Hydrographic Bureau, the northern 
boundary is the line drawn from the northern tip of Taiwan, westward to the coast of Fukien 
of Mainland China, the southern boundary at about Iat. p 3 OO'S between Sumatra and Borneo. 
It embraces a total area of approximately 3*4 * 10 6 tar. A deep baain, called the China Sea 
Basin with an abyssal plain having a mean depth of 4 300 metres, 10 located in the north 
oentral part of the South China Sea* Am shown in Figure 1, several large shoals studded by 
coral reefs occur within the basin, suoh ae Reed, Tisard, Van-ea Banks in the south, and 
Paracel Island, Macoleefield Banks in the north. OH the west side of Palawan and especially 
Luson, as wall as along the eastern coast of Sooth Vietnam, the continental slope is rather 
steep and the continental shelves narrow. 

Two wide continental shelves are located in the marginal ana of the South China Sea, 
bordering the deep basin mentioned above: the Mainland Shelf in the north and the Sunda 
Shelf in the south. 



FIRM/T120 



CHINA MAINLAND ' 




Figure 1 . The South China Sa showing depth oontoun down to 500 aetree 
(ouroe: preliminary chart prepared by Ree. Dept S 



Along the northwest bide of the basin, the continental shelf extends a^out 250 to 300 km 
offshore: the Taiwan CJ ;rait as *ell aa *.he Ouif Df Tonkin are included here* The two large 
islands of Taiwan and Hainan are situated on this snelf . The Gulf of Tonkin gradually 
deepens toward its centre with a maximum depth of about 70 metres To the south off the east 
oont of South Vietnam, the shelf becomes narrow ari connect* with the Curia Shelf* 

The Sunda Shelf, formally called the Southeast Asiatic Bank, being one of the largest 
continental shelve? in the world, is nurrourded oy tV Asian Continent and the three large 
islands of Sumatra, Borneo and Java, the southern part cf the oouth China Sea, the Gulf of 
Thailand, Gasper and Kariraata Straits* 

The Sunda Shelf is relatively shallow with deptfts of mainly 40 to 100 metres in the 
southern p*rt of the South China Sea. The Gulf of 1 hail and is also shallow, only approxi- 
mately 8> metre" in its deepest centre. Located .in t v oentro-eouthera part of the Sunda 
Shelf are some islands, such as Anambas and Hatoona, and neany shoals* These islands and 
shoals are covered by largo coral reefs. To the south, between Sumatra and Borneo, the shelf 
become i oh llor-er wiih depths of 20 to 40 metres. 

2.2 Division by subareas and squares 

Considering both natural factors, such as locality, depth, bottom composition, etc., and 
fisheries, the overall area of the South China Sea can be divided into 11 subareas. The 
Mainland Shelf in divided into three subareas as follows: northern Mainland Shelf from Taiwan 
Strait to nearly the middle of Hainan Island, the Calf of Tonkin, and the .souther^ Mainland 
Shelf from south of Hainan Island to the moat narrow ahelf of* Vietnam at lat* 13 OO'I* The 
Sunda Shelf is divided into six subareas as foil own: th* northern Burda Shelf from the most 
narrow shelf cfr Vietnam at 13 00 f H to the waters of: the coast of southeastern Vietnam, the 
central Sj;ida Shelf, the Gulf of Thailand, the southern Sunda Shelf with Anambis and JTatoena 
Islands, the eastern Sunda Shelf off the northwestern coast of Borneo, vid the Gasper- 
Kariotatd, Straits south of the Equator. Another two subareas tm the Palawan-LuEon region 
with a very narrow sh*lf off the west coast of these is lards, and the China Sea Basin* 

Figure 2 is a map showing the breakdown into these subareas and into a grid of 1 squares 
which are numbered in accordance with the MdTBden Square system* In Table 1 an estimation is 
presented for tta siee if the various sea areas less than 500 metres deep* Each subarea 
includes squares with waters shallower than 500 ret res* Modern trawlers are operating in the 
waters not only on the continental shelves of less than 200 metres but also in deeper waters 
01. the continental eloper (more than 300 metres), sometimes $00 me tree or more in depth. 
However, according to the recent results of deep sea exploratory trawling in the southern 
pait Jf the Eart China Se% by R/V KAIYO MAfflJ (2 540 CT, 3 800 HP) in 1967, few fishes of 
commercial itportanoe were caught in waters of mor tnan $00 metres depth (Shindo et al* 
1971)* Lrine' the acme exploratory trawling survey on the Mainland SheLf of the SouthChina 
Sea in 1971* only a few fishes of economic valu* were found in voter? deeper than 330 metres 
(Aoyfeva et al*, 1971 ) So far, there is little experience with trawling in the tropical 
deeper waters. In this report, only the araas with waters of less than 500 metres in depth 
will be considered in the assessment of the standing stocks of demersal fish in the South 
China Sea* 

The slues of the areas indicated in Table 1 are only approximate, particularly in those 
areas surrounding islands with narrow shelves* Shomura and Gulland have estimated the areas 
of shallow w%ter f less than 200 metres in the South China Sea (of* Shomura and Chilian*, 
1970; p. 131 1 Table 1-1). Comparing their figures with the** in Table 1, 20 000 te z was 
given by them f~r the waters from Formosa (Taiwan) Strait ^to the, ^nfee .icni^h coast, while 
34* 000 km 2 is * Unfed for these area* her a; 2 JO 000 Km tit thft Oulf of tonkin (to 1JTO 
in their paper r gainst 220 000 to 2 (sum of Oulf of Tonkin and southern Mainland Shelf); 
303 000 ka"' for the Oulf of Thailand against 304 000 k* 8 ; 970 000 ka 2 for the South China Sea 
(from 1?H to the Equator) against 1 229 000 km 2 (inn of four subareas on Sunda Shelf)* 
Shomura and Oullwd calculated aa overall size of 1 755 000 km 2 for the total area against 
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Figur* 2. Sutaraa* in tte South China Saa and division into miMrioal square* 
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1 941 000 km 2 in the Table 1 of this report. Hence, the area estimated here is 1.11 times 
larger than that estimated by the previous authors. The difference may be due to different 
area coverage, since the former considered areas of less than 200 metres, while the present 
estimation is made for waters of less than 500 metres. According to LaPond (1966) the 
entire area of the South China Sea (including China Sea Basin) estimated by the Interna- 
tional Hydrograpfaio Bureau is 3.4 million km 2 . This figure is only slightly different from 
the estimate of 3*49 million km 2 presented here. 

It should be noted that the estimated total area of the South China Sea proper 9 
including the Oulf of Thailand as 'presented in this report is approximately 186 000 km 
greater than the estimates given by Shomura (1970). This difference represents the waters 
between 200 metres and 500 metres depth. 

3* THE PAST 'AID THE FRBSEIT SITUATIONS OSP DEMERSAL FISHERIES IV THE SOUTH CHIVA SEA 

31 Fishing activities in the pre-second world war years 
3.1*1 General situation 

Demersal fishing in the South China Sea before the second world war was operated by all 
countries bordering these waters 9 employing several types of traditional demersal fishing 
boats and gear, such as single or pair sailing trawlers , longliners with sailing membership 
accompanied by many small rafts f etc., especially in the coastal waters of the northern part 
of the South China Sea from Taiwan to Vietnam. These fishing operations are not described 
in this paper because of the shortage of detailed infonation. 

In 1927, HAKUHO HARD (333 gross ton otter trawler), the fisheries inspection vessel of 
the Japanese Government, carried out experimental and exploratory fishing in the northern 
South China Sea* The survey revealed that the stocks of several spsoies of sea breams and 
snappers which are of commercial value in Japan inhabited these waters 9 especially in the 
Oulf of Tonkin. 

This information led to the introduction of modern otter trawl net fishing in these 
waters. The fishing activities of the pre-seoond world war Japanese trawler fleet in the 
South China Sea were well summarised by Bourgois (1950). More detailed information, based 
on original material, is given below. 

In 1928 the Japan Trawling Co. sent a first commercial otter trawler (361 gross tons) 
to the Oulf of Tonkin; followed by three vessels of that company in 1929* Since then the 
number of large sise Japanese otter trawlers operating in the Oulf increased year by year to 
a substantial level. The main fishing grounds of this trawler fleet were located within the 
Oulf. Fishing operations in the northern Mainland Shelf from Taiwan to Hong Kong were 
almost negligible. 

Purtheznore | in those days a fleet of smalleiHBiised otter trawlers based in Taiwan 
operated in the Taiwan Strait as well as in the waters near Taiwan Bank, i.e., the south- 
western waters off the southernmost point of Taiwan. However, the main fishing grounds were 
located in the southwestern part of the Bast China Sea off the coast of Fufcien Province of 
China. As far as the South China Sea is concerned, the activities of these smallet^sised 
trmwlere were limited only to a small area in the northwest. 

On the other hand, a Japanese pair trawler fleet operated in the waters between the 
Taiwan Strait and Taiwan Bank at that time. They were much interested in the results of 
exploratory fishing in the waters from Taiwan Bank to Hainan and in ths Oulf of Tonkin 
during 1935-36, carried out by SHOHAN JURU (680 HP), a research vessel of the Taiwan Fishe- 
ries Experimental Station. They began to spread their fishing area southward to the 
Mainland Shelf of the South China Sea. Since then, the fishing grounds expanded southwest- 
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ward to the waters off the south coast of Hainan* The fleet made a baee port at Hha Trang 
in South Vietnam. The number of pair trawlere operated in the South China Sea since then 
increased rapidly. 

The fiehing grounds of these Japanese pair trawlers were limited legally to waters 
north of 15TT. The operation of pair trawlers in the Chtlf of Tonkin, where fishing was 
conducted by large otter trawlers described above , was prohibited. In sunmaxy f the fishing 
activities of the pre-seoond world war Japanese trawlers may be divided into two categories: 
otter trawling in the Gulf of Tonkin sad pair trawling in the offshore waters along the Main- 
land coast from Taiwan to Hong Kong and south of Hainan Island. 

3.1.2 Otter txwwling in the Oulf of Tonkin 

After an exploratory trawling survey made by the fisheries inspection vessel of the 
Japanese Government, HAKUHO MARU, in 1927* a commercial trawler KEIMN 1URD (316 gross ton) 
visited the area in the following year. The number of Japanese trawlers operating in the 
Oulf of Tonkin between 1928 and 1938 is shown in Table 2. 

Table 2. The number of Japanese otter trawlers operating in 
the Oulf of Tonkin before the second world war 



Ho. of 
vessels 


1928 


1929 


1930 


1931 


1932 


1933 


1934 


1935 


1936 


1937 


19381/ 


1 


4 


14 


11 


10 


14 


18 


20 


19 


20 


18 


Ho. of 
hauls 


? 


? 


? 


4 237 


4 212 


8488 


7449 


12 492 


11 298 


9 610 


5035 


Catch in 
metric 
ton* 


? 


? 


? 

t 


3 379 


2 940 


6 203 


4045 


11 678 


11 021 


11 678 


6446 


Catoh pr 
haul in kg 


? 


? 


? 


797 


698 


731 


543 


935 


975 


1 215 


1 280 



J/ Data after 1939 are not available because of the outbreak of the Sino-Japanese War 



These otter trawlers until 1934 fished only in the southern half of the Oulf. Afjer 
1935 the fishing grounds were expanded into the northern half of the Oulf, north of 20TT, 
and this part became a main fishing ground for the Japanese trawlers. 

Besides, a few trawlers sometimes operated in the offshore waters of Hong Kong, off the 
east and south ooasts of Hainan Island, aa well as off Sarawak, but' their activities were 
very limited in these waten. The total operation from 1931 to 1933 amounted only to 1 865 
hauls or less than 3 percent of the entire total of 62 749 hauls made by Japanese otter 
trawlers t including the trawling operations in the Oulf of Tonkin. 

It can be said, therefore, that almost all of the activities of these trawlers were 
concentrated within the Oulf of Tonkin* These trawlers , however, did not operate all year 
round in the Gulf; the activities were rest rioted by the Government. Most of the vessels 
were based in Japan, but sons of than were based in Taiwan or in Hong Kong for several years* 
The catches were mostly transported to Japan, except those from the Bong Kong base. 



The gross tonnage of these trawlers varied from small-sized vessels to large-sized ones 
with an average of approximately 300 gross tons. The maximum annual total landings from the 
trawler fleet was about 12 000 metric tons in 1933 and 1937 when 12 vessels operated in the 
Gulf. The total catch gradually increased with some annual fluctuations up to around 1934, 
after which it increased rapidly to about 11 300 tons but dropped again in 1938. The 
average catch per haul seems to have decreased slowly till 1934. After 1933, it increased 
fairly continually to a high level of about twice the amount before that time, and still 
showed a tendency to increase. It appears that the main cause of the increased catch and 
o.p.u.e. was the expansion of the fishing grounds to the northern half of the Gulf where 
the stocks had been underutilized. 

The Japanese otter trawlers operated in the Gulf of Tonkin for catching a species of 
sea bream, Argyrops cardinalis (Temminck and Schlegel), referred to in Japanese as "Chiko 
dai 11 as it resembles in shape and taste Evynnis japonicus ("Chi dai" in Japanese) which is 
one of the most economically important fish in the East China Sea. Therefore, many trawlers 
eagerly searched for this fish. Its share was two thirds of the total catch in weight. As 
Shibata (1940) pointed out, other species had been considered as incidental catches, and 
according to his analysis, the significant correlation between catch per haul and fishing 
effort could be seen only in the case of this fish. 

After 1939t owing to the outbreak of the Sino-Japanese war, the fishing activities of 
these trawlers in both the Gulf of Tonkin and in the Strait of Taiwan declined steadily and 
stopped completely at the end of the war. 

3*1*3 Pair trawling in the northern South China Sea 

The Japanese pair trawl fishery in the pre-war years was concentrated mainly in the 
northern South China Sea, namely on the continental shelves from Taiwan Strait to the waters 
off Hong Kong and also in offshore waters of the south coast of Hainan Island. In 1924* 
motorized pair trawlers, for the first time, were introduced into Taiwan from Japan. 

In the early period, these pair trawlers operated in the waters from the East China Sea 
through the Taiwan Strait and on the Taiwan Bank. The decline in the abundance of the 
yellow sea bream (Taius tumifrons), the main objective species, in these waters forced them 
to move southwestward into the South China Sea. 

The expansion of the fishing grounds was encouraged by the promising results from the 
exploratory fishing survey made by R/V SHONAN MARU of the Taiwan Fisheries Research Station 
during 1933-36. The fishing areas were expanded to cover the whole Mainland Shelf and the 
offshore waters of Hainan Island. However, the size of the pair trawler fleet was not so 
large since the vessels were inferior in range compared with large otter trawlers. Therefore, 
it is thought that the main fishing grounds for these pair trawlers were concentrated in the 
waters of the Strait of Taiwan and Taiwan Bank. 

Some pair trawlers based in Kha Trang of Vietnam also fished in the offshore waters 
between Hainan Island and the Vietnam coast. However, the number of these vessels was small, 
and details of their activities are not known because of the lack of adequate records. 

The greater. part of the catches from these pair trawlers was consumed within Taiwan 
itself. The catches from a few vessels operating in far distant waters, such as off Hong 
Kong and Hainan, were transported to Japan by two large freezing carriers. 

The average gross tonnage of these Japanese pair trawlers was approximately 30 tons at 
the beginning of the fleet activities in the Gulf. In the following years it increased 
steadily, reaching 70 gross tons in 1938. 
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According to Shibats'w report, n analysis of the records of 32 pair trawlers baaed in 
Taiwan from 1937 to 1938 revaaiod that the total number of tripe made by these trawlers was 
436t i.e., 38 trips per month, and the average numbers of trips and hauls par vessel were 
more than two trip* and 100 hauls in the winter and less than one trip and 65 to 75 haule 
in the summer* The main reason for the decree** in finbing activities in the summer season 
was that this period was used for the repair and maintenance of the fishing boats and for 
official inspection of the hulls. 

The annual amounts of trial oatoh by pair trawlers based in Taiwan are as follows-' s 



Tear 


1931 


193? 


1933 


1934 


1935 


1936 


1937 


1938 


Cateb in 
trio 
tons 


9 621 


8 513 


12 BIO 


15 492 


22 901 


22 249 


25 725 


27 255 



These figures show a more or less steady increase over the years, the total oatoh in 
1936 reaching a level three times higher than that in 1931- The main fishing grounds of the 
fleet were in the Strait of Taiwan and Taiwan Bank where smaller-sised otter trawlers (about 
240 gross torn) were operating. Consequently, the exploitation of the fish stocks by pair 
trawlers in the wide area of the Mainland Shelf in the South China Sen may not have been 
very high. 

It is not possible to analyse the annual changes of fishing activities by pair 
trawlers on the Mainland Shelf from Taiwan to Hainan Island because the statistics were 
combined with those in the waters north of 30TT in the East China Sea. Hence, the figures 
described above represent only the situation of fishing activity in the Taiwan Strait and 
Taiwan Beak, that is to say, only a local area of the northeastern corner of the Mainland 
Shelf of the South China Sea. 

According to the catch statistics, the most abundant species caught in 1931 *are 
yellow sea bream (Talus tumifrons) followed ty croakers (Sciaanidae). However, in 1938 
croakers became moot important, followed by lisardfishes (Saurida epp.)t and sea bream 
ranked only seventh in the species composition. It is a well known fact that the Japanese 
exploitation of the Bast China Sea by pair trawling in its early stage concentrated mainly 
on yellow sea bream. Therefore, the steady decline in the catch of this fish in these 
waters forced the fleet to move to more southern waters into the South China Sea. Shibata 
(1941) pointed out that this expansion resulted in a decrease, of the stock ise of this 
species on the Mainland Shelf. He forecasted th*t the oatoh of the lisardfiahes would 
increase instead of yellow sea bream in the*e waters, and his prediction was confirmed by 
the Taiwan trawlers in the post-war years* 

The activities of the Japanese pair trawlers In the northern South C^oa Sea decreased 
rapidly after 1939 and stopped at the end of the second world war in 1945 



|/ After annual fisheries statistics of Taiwan, 1938; original weight reported In Kan 

2/ According to Oohi (personal oomunication) two Japanese fishing companies wortcing with 
about 40 pair trawlers of 50-80 gross torn each during the most prosperous time 
operated from just before the MOW! world war until almost its end from the port of 
Tit-Lin in the waters south of Hainan Island to the coast off Iha Trang In Vietnam* 
Unfortunately data on this f ishezy warn lost during the war. 
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3*2 Fishing activities in the post-second world war years 
3*2.1 Japan 

In 1952 , Japan sent a first post-war trawler fleet to the South China Sea. The fleet 
consisted of about ten otter trawlers of 480 gross tone in average and about 20 (10 units) 
pair trawlers of 90 gross tons in average. After 1957 about 50 pair trawlers were added to 
the fleet. These trawlers can be divided into three categories $ (i) Otter trawlers based 
in Japan; (ii) pair trawlers with a motherehip of about 1 000 gross tons; and (iii) pair 
trawlers with a licence specifying Hong Kong as a base port and landing place. The number 
of the vessels licensed and the total catch from 1952 to 1963 are shown in Table 3. 



Table 3* The number of the Japanese trawlers operating in 
the South China Sea after the second world war 



Tear 


Ho. of vessels licensed 


Total catch in 
metric tons 


otter trawlers 


pair trawlers 


1952 


10 


4 


3 079 


1953 


9 


21 


11 730 


1954 


9 


22 


12 045 


1955 


7 


16 


8 171 


1956 


8 


22 


8389 


1957 


9 


20 


10 283 


1958 


18 


56 


16 461 


1959 


9 


14 


8 155 


1960 


2 


12 


5 647 


1961 


- 


10 


1 007 


1962 


- 


4 


384 


1963 


- 


2 


166 



Japanese poet-war otter trawlers had their base ports in Nagasaki, Tobata and Shimono- 
seki which are located in southern Japan facing the East China Sea. Host of them had a 
licence of operation both in the East China Sea and in the South China Sea. A few vessels 
operated in the South China Sea throughout the year. For example, in 1956 only four units 
or eight vessels of pair trawlers worked in these waters. Many other trawlers operated in 
the South China Sea only during the summer season. In the other seasons they worked in the 
East China Sea which is their home fishing waters. 

The area fished by post-war Japanese trawlers in the northern South China Sea was 
restricted by the Government to west of 118TB and north of 15 * The otter trawlers 
operated in waters between 20 and 100 metres in depth on the continental shelves, and the 
pair trawlers within 50 and 150 metres in depth. The main fishing grounds were located on 
the long belt of continental shelves about 120 miles off the coast of Mainland China from 
the southern point of Taiwan to the entry of the Gulf of Tonkin near Hainan Island, and in 
the waters within the Qulf . Therefore, the total area of their fishing grounds in the South 
China Sea was smaller than that of the Bast China Sea. 
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Most of the otter trawlers concentrated their fishing to waters within the Oulf a* they 
did during the pre-war yean. However , only a few pair trawlers fiehed in the Gulf and many 
other pair trawlers fished from the offshore waters of Hong Kong to off the southeast ooast 
of Hainan Island. Though the waters between east of 116 E and west of 118 E are lawfully 
permitted for Japanese fishing activity, fishing has scarcely been done in these waters* 

The details of speoies composition of the catches by post-war trawlers in these waters 
will be described later in this paper. According to the statistics of 1956, the major 
species were yellow sea bream (Taius tumifrons). lisardfishes (Saurida spp.), red sea bream 
(Aneyropf cardinal IB), and snappers (Lut Janus spp.) The oatohes of these four species 
amounted to 3 685 Mtric .tons or 51 percent of the total of 7 1 81 metric tons of fish caught. 
The percentage of yellow sea bream, the top ranking fish, in the total oatoh was 18 percent. 
The golden threads (Nemipterus spp.) followed these four major species or group of species 
in importance. A difference was found between the speoies composition of the fish caught by 
otter and by pair trawlers, especially concerning yellow sea bream (Taius tumifrons ) and 
snapper (Lutjanus spp.). The catches of yellow sea bream by pair trawlers were 581 metric 
tons or 24 percent of the total pair trawler oatoh whereas otter trawlers caught only 18 
tons or less than one percent of their total oatoh. On the other hand, in the case of 
snapper (Lut.lanus spp.), 581 metric tons (31 percent of the total) were caught by otter 
trawlers and 289 metric tons or only 5 percent by pair trawlers. 

In general, otter trawlers caught more red sea .bream and crevalles (Caraneidae) than 
the pair trawlers In the case of lisardfishes, white croaker and goatfishes CUpeneus spp.) 
pair trawlers did better than the otter trawlers. Accordingly, the ranking of the major 
speoies caught by otter trawlers was snappers, red sea bream, lisardfishes and golden 
threads , and that of pair trawlers yellow sea bream, lisardfishes, red sea bream and 
snappers. This difference in the composition of the oatohes between the two types of 
fishing may be due to the differences in fishing areas and in the characteristics of the 
gear. 

The fishing activities of these trawlers in 1956 are summarised in Table 4 

Table 4 Fishing activities of the Japanese post-war trawlers in the South China 

Sea (S.C.S.) in 1956 compared with figures for the East China Sea (E.C.S.) 



Type of gear 
employed 


Catoh 
per haul 
in kg 


P.r trip per vessel 




Ho. of days 
absent from 
port 


Ho* of 
days 
operated 


lumber of 
haul. 


Catoh in 
"* 


Otter trawler 


736 
- 571 

643 
571 


51.8 
23.1 

85.3 
19.2 


31.7 
18.1 

68.9 
U.5 


207.5 
104.4 

398.1 
183.8 


171 257 
57889 

220 673 
48.143 


S.C.S../ 
B.C.S.^ 

Pair trawler 


S.C.S. 
I.C.S. 



Figaro for the Eaat China Sea (Average of 1953 to 1956) 
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The form of fishing operation can be divided into several groups, e.g. , the group based 
in Hong Kong, that in Japan, the group of mot he re hip system, etc. Therefore, the number of 
days absence from port varied considerably. For otter trawlers, for instance, it ranged 
from 22 days on the average in one group up to 62 days in another group. For pair trawlers, 
the range of days absence from port was also very wide, from 24 days on the average up to 
154 days. 

Comparing these figures of the South China Sea with those of the East China Sea, the 
former shows somewhat higher values in the catch per effort than the East China Sea. 
Furtheiroore , it is remarkable that the fleet spent much more time and effort in the South 
China Sea. 

After 1958? the number of Japanese trawlers operating in the South China Sea would have 
been increased rapidly, but the escalation of the war in Vietnam prevented this development. 
Moreover, the decline of the catch rate in these waters made them less attractive. Hence 
the fishing operations ceased in 1963* Recently, the Japanese Government permitted the pair 
trawlers again to operate in the South China Sea north of 10 N, in order to reduce the 
fishing intensity on the demersal stocks in the East China Sea* However, no vessel has 
operated in these waters up to the present. 

3*2.2 Taiwan 

3*2.2.1 General situation 

The fisheries of Taiwan developed rapidly during the poet-second world war years. With 
the motorization and mechanization of fishing vessels and their equipment, the country now 
possesses large stern trawlers of 1 900 gross tons as well as tuna motor longliners of 
3 200 gross tons. The annual fish production has increased from 120 000 metric tona in 
1940, the maximum in pre-war years, to 613 000 metric tons or 5.1 times in 1970* 

The demersal fisheries in Taiwan can be divided into three categories: (i) otter and 
pair trawling operated in offshore or far distant waters, (ii) small or baby trawling 
including beam and spread trawls as well as drag nets which are operated mainly in the in- 
shore waters, and (iii) many kinds of coastal fishing gear, such as beach seining, etc* 

In the pre-war years, the number of large-sized vessels, such as otter and pair 
trawlers, was less than 100. However, in 1970 Taiwan had 102 otter trawlers, 381 pair 
trawlers (191 units) and more than 2 000 baby trawlers. 

The annual production of demersal fishes of Taiwan is shown in Table 5* In 1954t the 
total demersal fish landings were about 40 000 metric tons or 24 percent of the total fish 
production including those of pelagic fishes and aquaculture. The demersal production rose 
rapidly to more than 277 000 metric tons or about 45 percent of the total fisheries produc- 
tion in 1970* About 50 percent of the demersal landings came from pair trawling and 30 
percent from baby trawling* The remaining part consisted of catches by otter trawling and 
by coastal gear for bottom fishes. 

The trawling grounds of the Taiwan fleet in the post-war years are in the waters of the 
northern Mainland Shelf from the Taiwan Strait to Hong Kong and the southern part of the 
Bast China Sea* Some large-eieed otter and pair trawlers also fish in the southern parts of 
the South China Sea. 

In the early period, in order to avoid troubles with the Mainland, the trawling grounds 
were limited to a small ana in the southern part of the East China Sea. Thereafter, the 
fishing activities were expanded southward into the waters east of the centre line of Taiwan 
Strait* In 1956, good fishing grounds for lisardfishea ware discovered around the Taiwan 
Bank, and this resulted in the enlargement of the siae of the trawler fleet from 20 vessels 
in 1949 to more than 70 after 1956. The most dominant species of liurdfishes caught on the 
Taiwan Bank im Saurida undosquamia. However, it is believed that the size of the stocks of 
this species in these waters has rapidly diminished after only two or three years of exploi- 
tation* Hence, the value of the Taiwan Bank as a trawling ground decreased. 
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Table 5. Demersal fisheries statistics of Taiwan (1954-1970) 

(unit) Mtrio tons) 







Demersal fisheries 


Tear 


Total fish, 
product 1 on*' 


Total demersal 


Otter trawl 


Pair trawl 


Baby trawl 


Coastal fears 






Catch 


& 


Catoh 


*> 


Catoh 


* 


Catoh 


* ' 


Catoh 


% 


1954 


152548 


37 278 


24.4 


9649 


25.9 


17354 


46.6 


2 010 


5.4 


8265 


22.2 


1955 


180618. 


50330 


27.9 


11 483 


22.8 


23 772 


47.2 


4 340 


8.6 


10735 


21.3 


1956 


193 410 


56 743 


29.3 


12068 


21.3 


29976 


52.8 


5361 


9.5 


9338 


16.5 


1957 


208 121 


66 024 


31.7 


13 039 


19.8 


36 767 


55*7 


6 018 


9.1 


10 200 


15.4 


1958 


229 777 


70 948 


30.9 


14 335 


20.2 


40 392 


56.9 


6557 


9.2 


9664 


13.6 


1959 


216 327 


86 209 


35.0 


18 152 


21.1 


49 237 


57.1 


8 092 


9.4 


10 728 


12.4 


1960 


259 140 


95629 


36.9 


23 927 


25.0 


53 776 


56.2 


8784 


9.2 


9 142 


9.4 


1961 


312 439 


118 895 


38.1 


27 019 


22.7 


71 240 


59.9 


9497 


8.0 


11 139 


9*4 


1962 


327046 


129 217 


39.5 


22 531 


17.4 


82363 


63.7 


12 211 


9.5 


12 112 


9*4 


1963 


350 720 


144 497 


41.3 


18 690 


12.9 


90581 


62.7 


17067 


11.8 


17 217 


12.0 


1964 


376 398 


151 200 


40.2 


19 743 


13.1 


97495 


64.5 


21 516 


14.2 


12441 


8.2 


1965 
























1966 


550 276 


624 112 


48.0 


18 541 


9.0 


126 362 


61.9 


49500 


24.3 


9 720 


4.8 


1967 


458 223 


223 969 


48.9 


16 918 


7.6 


133 289 


59.5 


63 281 


28.3 


10461 


4.7 


1968 


531 020 


238 940 


46.6 


21 272 


8.9 


140198 


58.7 


69016 


28.9 


8454 


3.5 


1969. 


560 783 


246 526 


44.0 


25 190 


10.2 


135 110 


54.8 


77255 


31.3 


8971 


3.6 


1970 


613 152 


277098 


45.2 


44 363 


16.0 


137 676 


49.7 


86951 


31.4 


8 108 


2.9 


\J Including the production of pelagic fisheries and aquaculture 


2/ The percentage of total demersal catch against the total fisheries production; toe 



percentage in the other columns shone the percentage of the catch by various gear in 
relation to the total demersal landings 



In 1958, the fleet moved westward to the waters off Hong Kong, where the trawling opera- 
tions achieved great success* According to the experienced trawl fishexmen in Taiwan, the 
major species in these waters are golden threads, bigeye (Priacanthus macrooaatlros). lisard- 
fishes, and ore voiles (Carangidae), In 1960. their trawling grounds were extended from the 
waters of the south coast of Hainan Island to the waters off Saigon in Vietnam and off the 
coast near the Thai-Cambodian border in the Gulf of Thailand* Two base ports were 
established at Saigon and Hha Trang. 

The, main fishing season in the waters from Hainan to Hha Trang is in winter, and the 
major species caught are lizardf ishes , croakers, bigeye and yellow sea bream. The fishing 
season in the waters of Saigon is during spring and summer, and the catches consist mainly 
of small-sized lisardf ishes, snappers and shovelnosed lobster (Theous oriental is). On the 
fishing grounds off the Thai-Cambodian border, mainly snappers are caught. Most of Taiwan's 
fishermen report that the sise of this fish in this area is not so large, and believe that 
this area is not a good fishing ground economically. 

Due to the escalation of the Vietnam war, the fishing activities in the waters of 
Vietnam have gradually decreased. The fleet moved uoutbwestward to fish in the waters off 
the east coast of the Malay Peninsula and the northern coast of Borneo. These waters an 
exploited up to the present. It has been reported that the sise* of the demersal fish 
stocks in these two areas are fairly large. However, many of the fishes owgfat are not of 
high economic value, particularly catfish and certain eanaglds. 
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Fishery by lrge-siced trawlers and its production 

The large-vized trawlers in Taiwan are baaed in the two ports of Kaohsiung and Chi lung 
(Keelung). T^he number of vessels and their Average gross tonnage during 1954*70 are shown 
in Table 6. Th number of otter trawlers increased steadily from 21 vessels in 1954 to 57 
vessels in 19^3. In 1970 the iranber of vessels increased again suddenly to 102. The gross 
tonnage was abwt 135 on an average in 197<** The number of pair trawlers also increased 
steadily from 112 to 381 vessels during the sam* period. Their average gross tonnage was 
about 110 id 1970* According to the statistical yearbook of Taiwan for 1970, all otter 
trawlers haw their hooeport in Ghilung (Keelung), and about half of the pair trawlers are 
also based in this port; the remaining half a**e in Kaohsiung. Kaohniung has a somewhat more 
powerful pair trawler fleet, since tS?c total gross tonnage is slightly higher than for 
Chi lung. 

The annual landings of the otter trawlers in Taiwan (Table 5) show an increase of about 
4*6 times from * 649 metric tons ir 1954 to 44 363 tons in 1970* However, a substantial 
part of this increase occurred only in 1970, and for several years the landings remained 
between 15 OCO and 20 000 tons, showing even a decrease between 1961 and 1967 although about 
the same number of vessels were in operaticn. In contrast to the other trawler landings 
those rf the p*,ir trawlers ah wed a rather ptnady irrrease from 17 354 tons in 1954 to 
135 OOM40 MO tons in 1968-70 (increase of about eight times). 



Table 6. Annual changes in the number of large-sized 
Taiwanese trawlers and their gross tonnage 



1 

Y v \ 


Ottr traders 


Pair trawlers 


Ho. of 
veftstlB 


Total gross 
tonnofe 


Averare 
Ir 
v**cel 


Ho. of 

V*S4lS 


Total gross 
tonnage 


Average 
per 
vessel 


1954 


21 


3 106 


143 


112 


8 373 


75 


1555 


23 


3 337 


145 


131 


10 177 


78 


1956 


25 


3 350 


'34 


144 


11 508 


80 


19>7 


?6 


3 Cr?i 


13? 


151 


12 178 


81 


195B 


33 


4 ?33 


139 


186 


15 523 


83 


1959 


59 


e 402 


1*2 


219 


18 488 


84 


1960 


57 


7 821 


137 


?48 


21 412 


86 


1961 


57 


7 782 


136 


282 


25 419 


90 


1962 


51 


6 943 


1?6 


82 


25 896 


92 


1963 


48 


6 337 


132 


287 


26 342 


92 


1964 


50 


6 679 


134 


289 


26 713 


92 


1965 


49 


6 620 


135 


308 


29485 


96 


19*6 


52 


6 866 


132 


373 


36 479 


98 


1Q<7 


:? 


9 Odfl 


159 


378 


36 948 


98 


1968 


59 


9 335 


158 


354 


35 941 


102 


1969 


64 


9 8?0 


153 


370 


38692 


105 


19*0 


102 


13 779 


135 


381 


41 470 


109 



Table 7 indicates the annual changes in the catch per unit effort 6t : larger-sited otter 
and pair trawlers of Taiwan* It is evident that for the otter trawl fishery then is an 
overall decreasing trend in the average catch per vessel over the period 1955*70, with a 
particular decrease during 1957-6C and an increase since 1968. However, the average catch 
per vessel for the pair trawl fishery showed an overall increase during the same period. 
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Table 7. Animal changes in the catch per unit tffort 
by large-eised Taiwanese trawler* (1934-70) 

(units etric ton) 





Otter trawler* 


Pair trawlers 


Tear 


Ho* of 


Catch per unit effort 


lo. of 


Catoh per unit, effort 




JWW Vs> 

vessels 


Annual total 


Anmal total 


fishing 

unit* 


Annual total 


Annual total 




. 


per -vessel 


per gross ton 


lAMJfc W 


per vessel 


per gross ton 


1954 


21 


460 


3.1 


56 


310 


2.1 


1955 


23 


499 


3.4 


66 


363 


2.3 


1956 


'23 


525 


3.6 


72 


414 


2.6 


1957 


26 


502 


3.6 


76 


487 


3.0 


1958 


33 


434 


3.1 


93 


434 


2.6 


1959 


59 


308 


2.2 


110 


450 


2.7 


I960 


57 


420 


3.1 


124 


434 


2.5 


1961 


57 


474 


3.7 


141 


505 


2.8 


1962 


51 


442 


3.2 


141 


584 


3*2 


1963 


48 


410 


3.1 


144 


631 


3.4 


1964 


50 


395 


3.0 


145 


675 


3.6 


1965 


49 


383 


2.9 


154 


693 


3.6 


1966 


52 


357 


2.7 


187 


675 


3.5 


1967 


57 


297 


1.8 


189 


705 


3.6 


1968 


59 


361 


2.3 


177 


792 


3.9 


1969 


64 


394 


2.5 


185 


730 


3.5 


1970 

MMMM*l 


102 


435 


3.2 


191 


721 


3*3 



800*i otter trawl 

pair trawl 



6CKH 



400- 




200- 



years 



Figure 3. Annual changes in oatoh per unit effort of large-sised trawlers 
Taiwan 
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3.2.2.3 Baby trawl fishery and it a production 

Presently, baby trawling using single small vessels ranging from 5 to 50 gross tone has 
beoome vary popular in Taiwan. Meet of them are small-sized wooden otter trawlers and a few 
are beam or drag net trawlers. These boate eupply more fresh shrimps and fishes which have 
much higher economical value than those from large-sised trawlers. The number of days 
absence from port ia only within a week or lees than ten days. Because of the low ooete and 
high returns f nowadays, baby trawling shows an astonishing development in Taiwan. The 
investment for this fishexy can be made without much capital. 

As shown in Table 8, the number of baby trawlers has increased markedly since 1961* In 
present years , the annual* production from the baby trawlers has been more than 30 times 
higher than in 1951 1 and 9 times over the production in 1961* The sise of the baby trawlers 
has also become larger from 5 gross tons in the average in 1954 to 16 tons or more in 1970. 
The home ports of the baby trawlers in Taiwan are distributed widely; however , most of these 
trawlers are concentrated in two main ports, Kaohsiung and Chilung. 

Table 8. Humber of vessels and gross tonnage 
of baby trawlers in Taiwan (1954-70) 



Tear 


Number of vessels 


Total gross 
tonnage 


Average gross tonnage 
per vessel 


1954 


468 


2 214 


4*7 


1955 


558 


2 623 


4.7 


1956 


685 


3 657 


5.3 


1957 


867 


4 802 


5.5 


1958 


862 


4837 


5-6 


1959 


918 


5 518 


6.0 


1960 


962 


6 040 


6.3 


1961 


1 044 


7 122 


6.8 


1962 


964 


6984 


7.3 


1963 


1 195 


8 529 


7.1 


1964 


1 386 


11 905 


8.6 


1965 


1 501 


13 666 


9.1 


1966 


1 756 


16 857 


9.6 


1967 


1 979 


23 310 


11.8 


1968 


2 374 


30 061 


12.7 


1969 


2 278 


32 886 


14.4 


1970 


2 129 


34 751 


16.3 



The fishing grounds of the baby trawlers are in the waters north off Taiwan and from 
Taiwan Strait to off Hong Kong. They overlap with those of the large-sised trawlers* How- 
ever, many trawl fishermen in Taiwan have pointed out that the particular localities for 
fishing of the baby trawlers are different from those of the large ones, as these waters are 
untrawlable by large trawlers* 

Generally speaking f they caught more high-priced fishes t including many kinds of 
shrimps t than large trawlers in the same one degree square* 

As shorn in Table 9 and Figure 4t the catch per unit effort (annual total per vessel) 
of baby trawlers had a gradual upward trend (eight to nine metric tons) from 1955 to 1961* 
From 1962 to 1970, the trend increased markedly to more than 40 tons in 1970. The change in 
the annual total landings per gross ton is almost similar* 
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Table 9* Annual changes in the catch per unit effort 
of the baby trawlers in Taiwan (1934-70) 

(unit: metric tons) 







Catch per 


unit effort 


Tear 


Muaber of Vessel* 


Annual total 
per vessel 


Annual total 
per gross ton 


1954 


468 


4.3 


0.9 


1955 


558 


7.8 


.7 


1956 


685 


7.8 


5 


1957 


867 


6.9 


.3 


1958 


862 


7*6 


.4 


1959 


918 


8.8 


5 


1960 


962 


9.1 


5 


1961 


1 044 


9.1 


.3 


1962 


964 


12.7 


1.7 


1963 


195 


14.2 


2.0 


1964 


386 


15.5 


1.8 


1965 


501 


20.8 


2.3 


1966 


756 


28.2 


2.8 


1967 


979 


32.0 


2.7 


1968 


2 374 


29.1 


2.3 


1969 


2 278 


33.9 


2.3 


1970 


2 129 


40.8 


2.5 



40-, 



30- 



2O 



I 



1O- 



years 



Figure 4. Animal changes in catch per unit effort of baby trawlers in Taiwan 
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The species composition of the catches In this fishery is rather different from that of 
the large-sized trawlers. The 'major species caught by otter trawlers are croakers 
(Sciaenidae), hairtail (Trichiurus hauraela), conger pike eel (Muraeneoox cinereue), rays, 
shrimps and lobsters, those of the pair trawlers are ligardf ishes CSaurida spp). hairtail, 
sea breams (Sparidae), squids and cuttlefishes and goat fishes (Upeneus spp.). On the 
contrary, baby trawlers catch more shrimps. In 1964 this fishery produced about one third 
of the total shrimp catch by weight. In 196?, although the amount of shrimps caught some- 
what diminished, still 1? 636 metric tons of shrimp (or 28 percent of the total of 63 281 
tons) were caught, constituting 51 percent in value of the total production. Most of the 
shrimps caught are of medium-sized species, but the landings of large-sized shrimps are also 
fairly important. Croakers, lizardf ishes , squids and cuttlefishes follow the shrimps as 
major components of the catches. 

The baby trawl fishery enterprises are becoming economically rather strong and compete 
with those of .the otter and pair trawl fisheries in the market. The Chinese Government now 
limits the construction of new baby trawlers in order to avoid over-competition. 

3.2.3 Hong Kong 

Several reports describing the demersal fisheries of Hong Kong have been published, e.g., 
Fisheries Bulletin, Nos. 1-3, Hong Kong 1970-7?; Tiews, 1969, and papers submitted to the 
Symposium of the 13th Session of IPPC. In this paper, therefore, only a general outline of 
the fisheries is given. 

The annual total landings in Hong Kong have increased with some fluctuations since 1945* 
The average annual landings (from April to March) during 1945-50 were little less than 6 000 
metric torn; during 1955-60 they increased to about 40 000 tons, and reached recently (1970) 
about 71 000 tons (see Table 10;. Hence, the total landings have increased more than ten 
times during the 25 years after the second world war. 

Table 10. Annual total fish landings in Hong Kong 



Year 


Landings 
(metric tons) 


Five major. / 
species &)!/ 


1960 


43 274 


38.7 


1961 


46 181 


38.5 


1962 


50 196 


39.4 


1963 


52 231 


42.4 


1964 


47 317 


40.8 


1965 


49 805 


35-3 


1966 


46 361 


37.8 


1967 


53 425 


32.5 


1968 


64 924 


34.5 ' 


1969 


69978 


32.4 


1970 


71 399 


30.8 


Annual average 


54 099 


36.1 



Source f FAO and Fisheries Research Station in Hong Xong 



I/ Golden threads (Hemipterus spp.), conger pike eel 
(Muraenesox sp.) lieardf ishes iSaurlda spp.), scads 
(Peoapterua spp* ^ and bi*e.yes (Priaoanthus spp.) 
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Most of the landings are c;;;->r>ed of many kinds of demersal fishes with a few pelagic 
speoies, such as mackerels and uardinas. The statistics broken down into reliable tazonomio 
categories since i960 are being compiled. According to the preliminary tabulation, the 
golden threads (Kemipterua spp.) made up about 20 percent of the average total during the 
ten-year period and the conger pike eel (Muraenescx sp.) 7 perqent, followed by lisardfishes 

Ida sppe). The species composition of the demersal landings changed annually with a 



certain tendency. In 1970, the landings of scads (Decapterus spp.) were the highest (9*6 
percent of the total), followed by golden threads (57? 
(4*8 percent). 
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ircent of the total), followed by golden threads (0.9 percent) and bigeye (Priaoanthus spp.) 



The major fishing gear used for demersal fishing from Hong Kong are trawl nets and 
bottom longllnes. The number of vessels is shown in Table 11. 

Table 11. Number of fishing vessels engaged in demersal 
fisheries of Hong Kong .(February 1969) 



T ? of *! 


Humber of 
vessels 


Bean trnrltr (Prwn) 






Hative typ 


(Large 
(Small 


929 
491 


Biagl* boat vtnt trurler 


(Modern) 


29 


Pair trawlti- 






lative tjrp* 


(Inshore 
(Deep aea 


144 
120 


Modern 


(Deep aea 


56 


Total number of trawler* 


1 769 


Longliner (for golden thread) 




HatiTe type 


(Large 
(Small 


60 
671 


Modern 


Large 


7 


Longliner (for conger pike 


and shark) 




Iati* type 


Small 


'123 


Longliner (for grouper) 




. 


ative type 


Small 


62 


Bandliner 






latiTe type 


(Large 
(Small 


40 
547 


Total number of linen 


1 510 



Source* Fisheries Bulletin fo. 1, p. 40, 1970. 
Hong Kong ' 
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The demersal fishery of Hong Kong is now covering the waters of the northern Mainland 
Shelf from north of Hong Kong to the southwest of Hainan Island. The results of an analysis 
carried out by the Hong Kong Fisheries Research Station (Tiews, 1969) suggest that the 
reduction of the fishing intensity on the exploited fishing grounds was necessary. Hong Kong 
is attempting to explore new fishing grounds using new fishing methods. Exploratory fishing 
surveys conducted by R/V GAPE ST. MARY of Hong Kong using deep sea bottom longlines on the 
Maccleafield Bank in the southern part of the China Sea Basin gave favourable results* 

3.2.4 Mainland China and North Vietnam 

It is very difficult to evaluate the ctatus of the demersal fisheries of Mainland China 
because of the l&ck of pertinent information. Based on the pre-war statistics, the total 
s*a fisheries production including aquaculture in the Kwangtung and Fuchen Provinces which 
face the Taiwan Strait and from the northern Mainland Shelf in the South China Sea have been 
estimated aa 200 000 metric tons for Kwantung and 150 000 tone for Fuchen (Shindo, 1964). 
It is believed that 90 percent of the total landings in the Kwangtung Province were demersal 
fishes. In the Fuchen Province about one third of the total production came from mari- 
culture, and the remaining two thirds also included considerable amounts of pelagic fishes* 
Therefore, the demersal landings in this Province may be a little less than half of the 
total, that is, about 70 000 metric tons. 

Consequently, the estimated total demersal landings from these two Provinces in the 
pre-war years would be 250 000 metric tons. 

From indirect information on the development of sea fisheries of Mainland China and on 
the Gtate of the fish resources in post-war years the landings up to 1960 are roughly 
estirated aa about twice those of the pre-war years. After 1960, the landings have probably 
been at the level of about 500 000 metric tons annually (except Oulf of Tonkin). 

The estimation of the present demefsal landings from the Gulf of Tonkin and North 
Vietnam is more difficult than for the two districts described above. It is roughly 
estimated that these areas have a possible demersal production of 200 000 to 300 000 metric 
tons. Under the war conditions in Vietnam the production will probably be approximately 
100 000-200 000 metric tons at present. 

3.2.5 Thailand 

3*2.5.1 General situation 

The history of the demersal fisheries in Thailand is well summarized by Ruamragsa and 
Isarankura (1965) In its early period the Thai fishery was almost limited to fresh waters. 
Only some fishing had been operated in the shallow sea waters near the shore and its produc- 
tion was quite insignificant. Later, sea fisheries by means of bamboo stake traps and 
Chinese purse seining for catching some species of pelagic fishes, such as chub mackerel and 
anchovies, etc., developed. Demersal fisheries did not exist until the early fifties. 

In 1952 trawling was first introduced into Thai waters by the Gulf Industry Co. Ltd. 
Four wooden vessels from 47 to 90 gross tons equipped with otter board trawl nets were used. 
They made six experimental hauls in the Gulf, but the results were not satisfactory due to 
the lack of experience of the crew in thia area and the trials were discontinued. In 1953 
experimental fishing in the Gulf was conducted by another fishing company. Although their 
attempts were also not successful because of lack of technical experience as well aa 
difficulties of selling the catches in local markets, these experiments gave a good hint to 
the local sea fishermen. In the following year Thai fishermen invented a new kind of beam 
trawl for shrimps in very shallow waters using small vessels of less than 20 gross tons* 

The results of this new demersal fishery were so satisfactory that it developed rapidly, 
and the new type of fishing gear was used in many coastal provinces in the Gulf of Thailand, 
replacing the old primitive gear fmch as shrimp pu0h.net. 
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The fishing grounds for the many bamboo stake traps and Chinese purse seining had been 
concentrated in the shallow coastal waters, and this resulted in a drastic decline in the 
abundance of most species of pelagic fishes with the exception of cuttlefishes and squids* 
Many bamboo trap fishermen invested therefore in the trawl fishery and many purse seiners 
were converted into trawlers. Therefore, these traps and seiners have almost disappeared 
from the Thai waters. 

In 1961 experimental otter trawling was conducted in the Gulf by the Thai Government 
with the assistance of experts from the Federal Republic of Germany under th* agreement 
between these two countries for economic and technical cooperation. After testing several 
types of demersal gear, tfcey came to the conclusion that otter board trawling was most 
suitable for 'these waters. Encouraged by the Government, the otter trawl fishery in the 
Gulf expanded rapidly. The number of trawlers and the production of demersal fishes 
increased year by year (Tables 12 and 13). The total annual landings from trawl fishing in 
the Gulf amount to more than 70 percent of the total marine production of Thailand. 

The annual changes in the catch rate from commercial statistics as shown in the right 
hand column of Table 12, indicate an upward trend with some fluctuations, except a very high 
value in 19&1. Other data on the annual changes in the catch rate of commercial trawling in 
the Gulf are shown in Table 14 These figures were estimated recently by the staff of the 
Statistical Section of the Thai Department of Fisheries. It appears that the catch rate in 
kilogrammes per hour has increased for otter trawling, and no significant change is observed 
in the case of pair trawling. 

Table 12. The Thai trawler statistics from 1961*70 
(unit: metric tons) 







Trarl fishery 


Tsar 


Total marine 
production 


Total landings 


Trawl units 


Landing Pr 
trawl unit 


Landings 


V 


1961 




123 077 




201 


612 


1962 




151 403 




976 


155 


1963 


323 374 


277 150 


86 


2 026 


136 


1964 


493 196 


371 642 


75 


2 360 


158 


1965 


529 483 


392 666 


74 


2 396 


282 


1966 


635 165 


448 554 


71 


2 695 


166 


1967 


762 188 


582 980 


77 


3077 


189 


1968 


1 004 058 


784 164 


78 


3 182 


247 . 


1969 


1 179 595 


907850 


77 


3 185 


285 


1970 


1 335 690 






3 114 * 





I/ Percentage shows that of total trawl landings in the Gulf against 
total marine production of Thailand. Basic data Mrs obtained 
from the Statistical Section, Department of Fisheries, Thailand. 
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Table 13. The *ic** and numbers of trawler* in Thailand, 1969-71-^ 



Length of 
veeeel in netre* 


Otter trawler* 


Pair trawler*^/ 


1969 


1970 


1971 


1969 


1970 


1971 


I*** than 14 


826 


685 


843 


22 


15 


19 


14 to 18 


906 


966 


1 056 


80 


80 


89 


18 to 25 
more than 25 


] 207 


] 425 


421 
81 


] 146 


{' 


155 
2 


Tctal 


1 939 


2 076 


2 041 


248 


210 


265 



\J Data obtained from Statistical Section, Department of Fisheries. 
Thailand. These statistics have been available since 1969. 

2/ Presented by fishing unit. One unit is composed of two vessels* 



Table 14 Annual changes in the catch per unit effort of 
commercial trawlers operating in the Gulf of 
Thailand 

(units kilogrammes) 



Tear 


Otter trawlers 


Pair trawlers 


Catch per 
haul 


Catch per 
hour 


Catch per 
haul 


Catch per 
hour 


1969 


146 


38 


433 


132 


1970 


251 


63 


372 


124 


1971 


227 


58 


453 


123 



These results based on the commercial statistics are opposite to the findings of 
scientific research which are described later. This discrepancy is explained by the enlarge- 
ment and improvement of the vessels and gear, and the expansion of the fishing grounds 
beyond the waters originally exploited. According to more detailed 'information obtained 
during 1969-71 which is not shorn here, the catch rate increased with the expansion of the 
fisheries into deeper waters, especially in the case of otter trawling. For example, the 
data indicate a catch rate of 24 kg per hour in the waters shallower than 14 metres, and of 
205 kg in those deeper than 25. metres. 

The towing period has become longer. At present, the average towing period ie 3.9 
hours for otter trawling and 3*3 houm for pair trawling* This praotioe may yjresult in a 
decrease of the quality of the fish caught and in the efficiency of f ishiz 

The towing period of Japanese trawlers operating in the East China Sea has become 
shorter year after year during the past 20 years. The average towing time is now two 
hours for otter trawl net fishing and one and a -quarter hours for pair trawling* 
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The species composition of the catches from the trawl fishery in the Oulf of Thailand 
has also changed substantially. Recently, the amount of aquida and cuttlefiahea caught 
increased rapidly from about 11 000 metric tons in 1936 to about 60 000 tons in 1970. A 
large part of the catches consist of trash fishes, sometimes called "duck: fish 99 * These 
contain many species of small fishes less than 13 cm in length including the juveniles of 
several economically important species* 

These trash fish are utilised not only as food for duck or poultry faming but also for 
catfish culture and in fieh reduction plants which developed rapidly in recent years in this 
country* Some of the latter products are exported to Singapore* 

3*2.5.2 Annual changes in the demersal stock size in the Oulf of Thailand 
as revealed from the results of a monitoring survey 

With the. increase in number of trawlers in the Oulf of Thailand a monitoring survey in 
the Oulf has been conducted annually by the Marine Fisheries Laboratory in Bangkok since 
1963* The main purpose of this survey is to detect the changes in the density of the 
demersal fish stocks which are exploited* In the survey, R/V FRAMQKG 2 (wooden stern 
trawler; 76 gross tons, 320 HP diesel), equipped with a German standard type trawl net is 
used* The regular survey of this vessel covers the entire coastal waters ranging from about 
10 to 50 metres in depth in the Oulf from the Thai-Cambodian to the Thai-Malaysian borders. 

Several papers on the details and analysis of the survey conducted by R/V PRAMOVG 2 
have been published (Ruamragsa and Isarankura (1963), Tiews (1967) 9 Menasveta (1968), and 
Ritragsa et al* (1971))* According to the results of this scientific work the average catch 
in kilogrammes per hour in the Oulf decreased annually from 1961 to 1970 as shown in Table 
13* The catch rate in 1961 was 297*8 kg per hour trawling, and that in 1970 was 97*44 kg or 
only less than 33 percent of that in 1961* The decreasing trend seems to be more marked 
from 1963 to 1966 and becomes gradually slower after 1966* 

Table 13* Annual changes of the catch rate of R/\T FRAMOXO 2 
in the Oulf of Thailand, 1961*70 



T.r 


Ihuriwr 
of havlB 


Catoh rate 
in kft/k 


Catch rat* in 
% of th. bu* 

yar, 1961 


1961 


133 


297.80 


100.00 


1962 




277.00 


93.01 


1963 


200 


256.00 


85.96 


1964 


182 


225.60 


75.86 


1965 


192 


179.20 


60.17 


1966 


713 


130.77 


43.91 


1967 


713 


115.05 


38.63 


1968 


719 


105.92 


35.57 


1969 


720 


102*74 


34.50 


1970 


718 


97.44 


32.72 



The surveys showed that the catch rate varies with the depth of water, becoming higher 
with greater depths. The general tendency is the same as in the case of the commercial 
vessels described previously. Generally speaking, the catch ratea at every depth in, the 
Oulf decreased more or less uniformly during the period from 1966 to 1970. 

The highest catches were made in the southern part of the Oulf and the lowest in its 
eastern part, where the catch rate was comparatively the same during 1966 to 1970. 
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The composition of the catohee by R/IT FRAMONO 2 baa changed. Some species of Loligo 
spp. f Rastrelliger spp, and others have increased, whereas Carangidae ware caught at nearly 
tba same level from 1966 to 1970. The oatobes of most of tbe species have, however, 
decreased markedly year after year witb some fluctuations. 

It ia believed that tbe decline of the oatoh rate ia mainly due to tbe rapid increase 
of the fishing intensity and the number of trawlers operating in the Gulf. Although the 
marked decline of the catch rate in the early stage of a fishery, that ia of a virgin fiah 
took, is a well known phenomenon, Oulland (1968) and Isarankura (1969)3/ have pointed out 
that the intensity of fishing in the Oulf had already. in 1966 reached the level of the 
maximum sustainable yield* Meanwhile, the oatoh rate ia still further decreasing* Several 
recommendations on management measures to protect the demersal fiah stocks in the Oulf have 
been offered by the scientists concerned and the Thai Government ia now considering the 
problems 

3.2.6 Malaysia 

According to the report of the Malaysian Government (Tiews f 1969; Ministry of Agricul- 
ture and Lands, 1971 )t the fishing industry of West Malaysia has developed rapidly since 
1957* Tbe number of mechanised boats, particularly those with inboard anginas, increased 
about ten times between 1957 and 1967. Parallel with this development new and more effi- 
cient types of fishing gear such as trawl nets and purse seines were introduced. Asa result 
the fish production has increased from 113 000 metric tons in 1957 to 294 000 tons in 1970, 
or 2.6 times!/ 

However, there has been a decline in the marine fish landings of Malaysia in recent 
years (Table 16) giving rise to concern that the inshore fishing areas may be overfished. 
In consequence, development of offshore fisheries of the country is planned* 



Table 16. Marine fish landings in 
West Malaysia, 1966-70 



T.*r 


Landings 
(in metric tons) 


Percentage of 
annual change 


1966 


236 000 


+ 19.2 


1967 


301 000 


* 27.5 


1968 


339 000 


+ 12.6 


1969 


297 000 


- 12.4 


1970 


294 000 


- 1.0 



Two thirds of the fishermen of West Malaysia are working on the west coast and the 
remaining one third on the east ooast bordering the South China Sea* 

Trawl net fishing has become increasingly popular among the Malaysian fishermen, 
especial ly on the west ooast or Indian Ocean side of West Malaysia* The landings by 
trawlers rose markedly from $6 000 metric tons in 1969 to 85 000 tons in 1970. 



I/ According to Ritragsa (I97t)t Isarankura also mentioned the critical problems in his 
paper in Thai* 

2/ Annual fisheries statistics of 1970, Ministry of Agriculture and Lands, West Malaysia, 
1971. 
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Aft the trawl fishery expands 9 fishermen in West Malaysia begin to use more powerful 
vessels. Both inboard and outboard engines with stronger power are being employed* More 
than ?0 percent of all licensed vessels are motorited in this country* A similar tread is 
also to be found in Sabah and Sarawak* 

Judging from the Annual Fisheries Statistics issued by the Government, the total 
landings for 1970 in West Malaysia and Sarawak from the South China Sea are estimated at 
110 000 metric tons and 10 000 tons respectively. Therefore, the estimated overall 
Malaysian demersal landings , including those in Sabah from the South China Sea, may be 
130 000 metric tons, supposing that Sabah 's landing is equal to that of Sarawak* 

3.2*7 Other countries 

3*2 .7*1 South Vietnam and Khmer Republic 

According to the statistics of the Government of South Vietnam, the total marine produc- 
tion in 1969 was 355 000 metric tons (U.S. Agency for International Development, 1970). It 
is difficult to subdivide this figure into demersal and pelagic components by estimation* 
Supposing two thirds of the total marine production is demersal, 237 000 tons is given for 
demersal landings. For the Khmer Republic (Cambodia) the total demersal catch has been 
estimated as about 30 000 metric tons (based on FAD Yearbook of Fisheries Statistics, 
Vol. 30). 

3.2*7.2 Singapore 

According to the Annual Report (1970), Primary Production Department, Government of 
Singapore, 118 otter trawlers with inboard engine were recorded, and the total marine 
production from many types of gear including trawl nets was 17 405 metric tons. Judging 
from the proportion of the number of vessels employing a particular type of gear, the share 
of the demersal catch in the total landings is estimated as about two thirds, that is, 
around 11 000 metric tons, the major portion of which came from the South China Sea. 

3.2*7.3 Indonesia 

Fishing activities of Indonesia in the South China Sea are restricted mostly to the 
inshore waters of the east coast of Sumatra Island. It is said that 855 baby trawlers of 
about 13 gross tons are operating in these waters, especially in the Strait of Malacca. 
Consequently, it is considered that the demersal production from the South China Sea must be 
very small even if the catches with other types of coastal gear for demersal fish in this 
area are included. 

3*2.7*4 Philippines 

The trawl fishery in the Philippines started as early as about 1900 when sailing 
"utase", a kind of Japanese style beam trawler, were used. It is said that it was around 
1940 that they were generally changed into motorized otter trawlers. Trawling is now a well 
established fishery in this country* In its early stage, trawling in the Philippines was 
restricted mostly to areas such as Manila Bay and Lingayen Gulf. However, as the vessels 
became bigger and the trawl fleet enlarged, the fishing area was expanded to other bays and 
inter-island waters (Warfel et al.* 1950; FAO/OHDP, 1970). 

According to the results of several exploratory trawling surveys, fairly good catches 
can be obtained in the waters off Palawan with 100 to 200 metres in depth. Blgeye 
(pri acanthus sp.), roundsoad (Peoapterus russellii) and lisardfishes (Saurida spp*) are 
important components of the trawl catches in this area. 

Generally speaking the present trawling industry of the Philippines baa not coped with 
the rapid improvements made in many other countries. The present annual demersal production 
from the South China Sea side including that of bttlqr trawlers for fish and shrimps operating 
along the west coast of Luson may be less than 50 000 metrio tons* 
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4* ESTIMATION OP THE STANDING STOCKS OF DEMERSAL FISHES IN THE SOUTH CHINA SEA 

4*1 Intercalibratton of fishing power among different vessels 

Por the estimation of the absolute abundance or the index of abundance and stock 
density data from many research vessels and commercial fishing vessels operating in the area 
are used* The interoalibration of fishing power among the vessels and standardisation of 
these data are essential for such an estimation. Por the present paper, a comparison of the 
fishing power of 17 research vessels or groups of vessels in the case of commercial fleets 
was made (Table 17) using the method of employing the ratio of catch per unit effort 
between two different vessels (or groups of vessels) which operate at the same time and in 
the same place. 

Table 17* List of research vessels and commercial fleets 
used for interoalibration of fishing power 



Number 


Hame of Teasel 
or fleet 


Gross 
tonnage 


Horse 
power 


Tears 


Number 
of hauls 


Number of 
squares 
operated 


Remarks 


1 


Otter trawler fleet 


oa 500 




1931-38 


10893 


17 


Japan|y 


2 


Otter trawler fleet 


oa 240 




1935-38 


438 


15 


JapanrO 


3 


Pair trawler fleet 


70 


oa 68 


1938 


9 612 


26 


Japan- 27 


4 
5 


Otter trawler fleet 
Pair trawler fleet 


oa 480 
oa 90 


oa 250 


1956 
1956 


2 404 
8 408 


18 
30 


Japan./ 
Japan^/ 


6 


R/V HAJ CHINO 




380 


1960-63 


640 


37 


Taiwan 


7 


R A MAKIHINE 




220 


1955-56 


143 


26 


Singapore 


8 


R/V CAPE ST. MART 




385 


1961-64 


34 


7 


Hong Kong 


9 


TENTO MARU 




1 000 


1966 


10 


4 


Japan 


10 


R/V PRANOHQ 2 


76 


320 


1963-64 


243 


11 


Thailand 


11 


R/V PRAMONQ 3 




250 


1963-64 


57 


4 

M **O 


Thailand 


12 


KtOSHIH MART HO. 52 


314 


1 000 


1969-71 


1 137 


108 


PAO -Vietnam 


13 


R/V BAEK DU SAH 


150 


550 


1967 


50 


18 


South Korea 


14 


R/V KAITO MARU 


2 540 


3 800 


1968-71 


37 


8 


Japan 


15 


R/V CHANGI 


350 


1 000 


1970-72 


86 


71 


SBAFDEC 


16 


Modern Japanese pair 
trawlers 


oa 140 


500 


1969 


644 


2 


Japan?/ 


. 17 


M/V Paknam 


350 


1 000 


1971 


6 


2 


SEAPBBC 



\J Large-eieed trawlers operated in the Gulf of Tonkin in pre-eeoond world war years; 

number of hauls is an annual average (four hours towing) 
2/ Small-sized trawlers operated in the northern South China Sea in pre-eeoond world war 

years; number of hauls is an annual average (four hours towing) 
/ Fleet with home port in Taiwan and operated in pre-second world war years. The gross 

tonnage and horse power should be doubled, because the fishing unit for pair trawling 

is composed of two vessels (two hours towing) 
/ lumbers 1 to 5 include some night operations 
/ Eight vessels of Tokushima Pishing Co* Ltd* in Japan 

Sourest Ho. 1i Ushioku ( 1935 a) and Shibata (1940); Hoe. 2 and 3: Ushioku d935b) and 
Shibata ( 1941) I Hos 4 and 5: Pukuoka Fisheries Adjustment Office, Japan (1958); 
Hos. 6 to 11: Lester (1967); Ho* 12: PAO (1972); Ho* 13: Fisheries Research and 
Development Agency, South Korea (1968); Ho* 14: Research Department, Fisheries 
AgsnoT. Japan (1971); Ho. 15: Marine Fisheries Research Department, SEAFDBC 
(1972); Ho. 16: Minato-shinbun, Japan (1969); Ho. 17: Training Department, 
SKAFDBC (1971%) and (I97lb). 
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Most of the published and unpublished data used in the present paper were arranged in 
different order, since each of the original authors had a different purpose and/or different 
point of view* The divisions of areas , statistical unit areas , and units of fishing effort, 
etc., are different. Moreover, the weight unit used is also different from country to 
country. In this paper, therefore, as necessary, a re-arrangement of the original figures 
was made* All of these data were converted into the same area unit, namely 1 squares , and all 
catch rates into kilogrammes per hour Incases where the original data we re not available, 
figures of different sixes of unit areas as calculated by the author concerned were also used* 

Disregarding the time of operation, all oombinatiormbetween two different vessels among 
these 17 research and other vessels were made, and the ratio of fishing power of each combi- 
nation was computed* The ratio is calculated by the following formula) 



N 



(CBiA)} 



Where: 



V number of squares where vessels A and B operated 
Cmi/h m catch in kilogrammea per hour of vessel A in square jL 
CBi/h catch in kilogrammes per hour of vessel B in square i 
rA/B m ratio of catch rate of vessel A to vessel B 

The ratios r for various combinations are shown in Table 18. 

Ideally, to standardise the fishing power of a fishing vessel, that vessel should fish 
along a standard fishing vessel at the same time and place. However, the data obtained from 
such operations are very rare. Therefore, in this report, oat oh rates obtained from any two 
vessels fishing at any time during a three-year interval in relatively the same area were 
used in the standardisation of the fishing power, assuming that the catch rate of a vessel 
remained the same during that period. 

In Table 18 the ratios of the catch rates of three fishing vessels, namely KIOSHDr MARU 
BO. 52 1 RA CHAHOI and RA PADUH, are relatively the same being close to 1.0. Hence, the 
three vessels were used as standard vessels in the calculation of the fishing power of the 
other vessels. The values of r actually used for the standardisation of the fishing power 
are underlined in the Table. ~ 

The presumption that the three vessels have the same "fishing power index" is 
reasonable since the engine power of these three otter trawlers is 1 000 HP, and the siaes 
of the vessels are relatively the same, ranging from 314 to 350 gross tons. 

The fishing power indices of other vessels were established. In those cases where t 
could not be obtained by direct comparison dm to the lack of data available, r was computed 
indirectly step by step using an intermediary vessel whose r was already known by direct 
comparison. 



Regarding the index for RA KAKtHIU which conducted trawl storeys in the South China 
Sea many yeai* earlier than ether vessels, r was also calculated directly tgr the same method 
described above without considering the time of survey due to lack of data. 



From the analysis of annual changes in the fishing power of the Japanese fleet it has 
been found that the fishing power of the modem Japanese pair trawler i* aft Uast 1.5 times 
higher than that of the post-war Japanese pair trawler fleet operating abort 1956* Hence r 
of the post-war Japanese pair trawler fleet was estimated as 3*00 in the tost China Sea (by 
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the simple calculation of 4.41 x 1/1*3 or 4.41 x 0.6?). Then, r of the poet-war Japanese 
otter trawler fleet was estimated as 1.68 (3*00 x 0.56). Following the same method, the r 
of the pre-war Japanese pair trawler was estimated roughly at half of that of the post-war 
pair trawler fleet, that is, 1*50. Based on this figure, r of the pre-war fleet of large- 
sized otter trawlers was computed as 1.50 and that of small-sized ones as 0.53* 

The fishing power indices obtained in this way are shown in Table 19. Judging from the 
indices presented in this table, the following comments can be madei 

(1) The r of TENYO MARU (No. 9) seems to be somewhat smaller compared with the horse- 
power of its engine. The main reason is the lack of experience and knowledge on 
the part of the fishermen in the waters in which the vessel operated. The vessel 
completed only ten hauls. 

(2) The r of R/V BAEK TO SAN is much higher in spite of the fact that the size and 
power of the vessel are smaller than those of the standard vessels. The main 
reason is that their fishing locations were close to the coast, especially the 
northern coast of Borneo. In general, the density of fish stocks is particularly 
high in coastal waters in tropical areas. The high value of r of R/V FRAMONG 3 
may be due to the same reason. ~ 

(3) The high r values of RA FRAHONO 2 and 3 may be due to the fact that there exists 
good knowledge about the fishing and environmental conditions in the Qulf of 
Thailand. 

The high value for the modern Japanese pair trawlers indicates a very strong fishing 
power of this type of fishing vessel. From Japanese experiences on the trawling grounds in 
the northern Pacific it seems that the fishing power of a modern pair trawler of about 150 
to 200 gross tons is almost equal to that of a large 3 000 gross ton stern trawler. The 
results presented in this paper show a value for r of a modern Japanese pair trawler (about 
150 gross tons) of about 4.4, and for R/V KAIYO MARU (2 340 gross tons stern trawler) about 
4.0. The difference in fishing power between the otter and pair trawlers is due to gear 
construction and method of fishing. 

4.2 Estimation of indices of stock density and size of demersal fishes in the South 
China Sea 

The catch rate given in kilogrammes per hour trawling of each vessel can be converted 
into that of a standard vessel by dividing the catch rate by the power index listed above. 
Then, the standardized catch rates of vessels operating in the same square are averaged. 
Thus, the standardized average catch rate, i.e., the corrected catch in kilogrammes per hour 
trawling, is obtained for every square in the area covered by the 17 vessels and/or commer- 
cial fleets. 

The geographical distribution of the standardized average catch rates before and after 
the war are given in Figures 5 nd 6. A detailed examination of these figures from the 
ecological standpoint will be made later in this paper. 

The indices of stock density and stock size in each suterea were computed using the 
following formula: 



Stock density index - ( JT di ) / n 

i-1 
n 

Stock size index A ( Y di) / n 

r - i 
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Table 18. The ratio of fishing power between two vessels (or 
groups of vessels) operating in the South China Sea 
(Continued) 
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Table 19* Fishing power indices assigned to the vessels 
operating in the South China Sea 



Veeeel 
number 


laae of veaeel or fleet 


Piahing 
power index 


Renarka 


12 




1.00 


Standard 


KY03HII NARU 10 . 52 


15 


RACHATOI 


1.00 


Standard 


17 


Jf A PAOAN ' 


1.00 


Standard 


9 


TSHTO NARU 


0.33 


Average againat KTDSHXV NARU 








and R A CRAVOI 


13 


RA BAEK DO SAV 


2.89 




Average againat KYOSHXV NARU 








and RA CHAVOI 


14 


RA KAI1D NARU 


3.97 


Average againat KTOSHUf NARU, 








RA CHAWOI and H/V PAKHAN 


16 


Nodern Japaneae pair trawler* 


4.41 


Againat KY03RII NARU 


6 


RA RAI OHIHO 


0.91 


Through the r of TEH10 NARU 


8 


RA CAPE ST. MART 


0.97 


Through the r of RA HAI CHINO 


10 


RA PRANOVO 2 


1.76 


Through the r of RA HAI CHHO 


11 


RA PRANOia 3 


3.60 


Through the r of RA PRANOVO 2 


7 


RA MAIIHIHB 


0.62 


Dieregarding the ti*e of aurvejr 


5 


Poet-war Japaneee pair 


3.00 


Through the r of Modern 




trawler fleet 




Japaneae pair trawler* 


4 


Poet-war Japaneae otter 


1.68 


Through the r of poet-war 




trawler fleet 




Japaneae pair trawler fleet 


3 


Pre-war Japaneae pair 


1.50 


Through the r of poet-war 




trawler fleet 




Japaneae pair trawler fleet 


1 


Pre-war large otter trawler 


1.50 


Through the r of pre-war 




fleet 




Japaneae pair trawler fleet 


2 


Pre-war Japaneee nail otter 


0.53 


Through the r of pre-war 




trawler fleet 




Japaneee pair trawler fleet 



Where: 



i m Square 

n Niaiber of squares in subarea 

di - Catch rate (standardised average catch in kil 
square i, 

A Areas counted by squares or unit areas in Table 1 



per hour trmling) in 
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Figure 5 Geographical distribution of oatoh rates after the second world war 
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Figure 6. Geographical distribution of oatoh rates before the second world war 

(symbols are the aaM as in Figure 5) 



It is apparent from Table 20 that the area with the highest density is the Gulf of 
Tonkin (index 170). The Oulf of Thailand (169) in its early years ranks second, followed 
by the eastern Sunda Shelf (153). The area with the lowest density night possibly be the 
Lucon-Palawan Region, tat it is difficult to draw any definite conclusion because of the 
lack of pertinent information for these waters. The Karimata-Oasper Region and the 
southern Sunda Shelf show low values, 53 sad 70 respectively. 

The average stock density on the Mainland Shelf (sun of upper three subareas in the 
Table) is 118 and that of the Sunda Shelf (sun of five subareas in the middle part of the 
Table and Karimata-Oasper Region) is 102. The density index for the overall South China Sea 
is 97. 

The index of stock sice for the present years is highest for the eastern Sunda Shelf 
(2 861), followed by the northern Mainland Shelf (2 750)* The lowest is that for the 
northern Sunda Shelf (735)* The index of stock sise for the southern Mainland Shelf is 778, 
with the exception of the Luson-Palawan Region where it is presumably rather negligible. . 
Hence the index for the total Mainland Shelf is 5 415 d for the total Snnda Shelf 
(including Karimata-Oasper Region) 11 307* Thus, the stock site of demersal fish on the 
Sunda Shelf is about twice as high as that of the Mainland Shelf. The index of stock sise 
for the whole South China Sea is 15 253* 
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Table 20. Indices of stock density and stock size of the demersal fishes 
in each subarea of the South China Sea from survey data 



Subarea 


Ho. of 
secures 


Period 
of survey 


Index of 
stock density 


Index of 
stock sice 


northern Mainland Shelf 


27.5 


1931-38 


177 


4 686 






1956 


100 


2 750 


Qulf of Tonkin 


1t.1 


1935-38 


171 


1 898 







1956 


170 


1 887 


Southern Mainland Shelf 


7.2 


1969-71 


108 


778 


lorthern Sunda Shelf 


7.0 


1969-71 


105 


735 


Central Sunda Shelf 


22.3 


1969-71 


107 


2 386 


Gulf of Thailand 


24.5 


1961 


169 


4 141 






1970 


55 


1 347 


Southern Sunda Shelf 


26.6 


1969-71 


70 


1 862 


Eastern Sunda Shelf 


18.7 


1969-71 


153 


2 861 


Karinata-Oasper Region 


12.2 


1969-71 


53 


. 647 


Luson-Palawan Region 


4-1 


1969-71 


- 


- 


Total area and average 
of the indices 


157.il/ 


1969-71 


97 2/ 


15 253 



I/ Luzon-Palawan Region is not included in the total 

2/ In the case of two different periods, the more recent data used 



4.3 Comparison of indices of stock density and stock size between the poet-war and 
pre-war years 

Unfortunately, data on the indices of stock density and stock size in pre-war years are 
available only for two subareas, namely the northern Mainland Shelf and the Gulf of Tonkin. 
Following the same procedure as described in 4.2 f the indices of stock density and stock 
size on the northern Mainland Shelf in prewar years (1931 to 1938) were calculated as 177 
and 4 686 respectively, and those of the Oulf of Tonkin as 171 and 1 898 (see Table 20), 

Comparing these indices of the pre-war period with those for the post-war period, it 
becomes evident that the stock density and size on the northern Mainland Shelf decreased 
markedly from 177 to 100, i.e., to 57 percent . However, from the geographical distribution 
of the catch rates as shown in Figure 6, it appears that high density was observed in the 
northern part of the Shelf, such as Taiwan Strait and its southwestern waters. Unfortunately, 
for post-war years data for these anas are almost non-existent as shown in Figure 6. This 
may cause bias in the comparison of density and the result described above should therefore 
be considered with some caution. But the lack of data in the northern part of the Mainland 
Shelf was due to the fact that the Japanese post-war pair trawler fleet did not operate 
there, and it may be considered that this means the density of the stock there had already 
decreased to a very low level around 1956. 
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The indices of stock density and stock sise in the Oulf of Tonkin show almost the same 
level in pre-war and poet-war years: 171 end 1 898 in pre-war against 170 and 1 887 in post- 
war years* There is no significant change. 

4,4 Comparison of the indices of stock density and stock sise between the South China 
Sea and the East China and Yellow Seas 

4*4.1 The poet-war years 

In recent years from 1967 to 1970, the average catch per hour trawling computed from 
the data of about 45 000 hauls made annually by Japanese pair trawlers in the East China Sea 
and the Yelldw Sea (excluding those in coastal waters) was approximately 405 kg* An average 
fishing power index for these pair trawlers was estimated roughly at 3*5 to A.O, that is a 
little less than that for the modern pair trawlers shown in Table 21 (lo* 16)* The catch 
rate of 405 kg per hour was converted into that of * standard vessel, resulting in an 
average of 110 kg per hour* This figure is nearly 'the sane as that for the whole South 
China Sea, which is 97. 

The overall area of the East China Sea and the Yellow Sea (to north of Taiwan, depths 
100-200 metres) has been estimated at 950 000 km 2 (Shomura, 1970)* This area corresponds to 
90*2 in the unit of "Area converted" in Table 1 In order to compare the stock sises 
between the two seas under the same conditions, the areas of the continental slope from 200 
to 500 metres in the southeastern part of the East China Sea were added to the above area* 
These deeper waters were estimated roughly as approximately 10 percent of the total areas 
under 200 metres in the sea. Therefore, the index of stock sise in the East China and the 
Yellow Seas was computed using the following equation: 

110 (density) x 90*2 (areas) x 1.1 -10 914 

Comparing this value with those in. Table 20, the index of stock sise on the Mainland 
Shelf is about half of that of the East China and Yellow Seas, and that of the Sunda Shelf 
is almost the same or a little larger (less than 4 percent) than that of the East China and 
the Yellow Seas* 

4*4*2 The maximum stock densities and stock sises 

It is interesting to compare the indices of stock density and stock sise of the 
unexploited stocks between the South China Sea and the East China Sea. In order to obtain 
these values, the maximum densities observed in the past in the heavily or moderately 
exploited waters, namely the northern Mainland Shelf, the Oulf of Thailand as well as the 
Bast China and the Yellow Seas, must be estimated* The Gulf of Tonkin had been exploited 
more or less intensively during short periods; however, the density of the pre-war and post- 
war periods show almost the same values* It is believed that the present war in Vietnam has 
limited the fishing activities in these waters, thus maintaining the stock sise at rela- 
tively the same level* 

Table 21 shows the estimated indices of stock density and stock sise of demersal fish 
in areas of the South China Sea, the Bast China and Yellow Seas at their maximum density 
level* Combined and ro-cunrangod. the indices are as shown in Table 22* 



It is apparent from Tables 20 to 22 that the index of stock density in the Bast China 
Sea and the Yellow Sea is much higher than in the South China Sea, the value for the former 
being 2*4 times higher then that of the latter* The stock sise of the foiwer is also about 
1*5 times larger than that of the latter, in spite cf the smaller area cf the fozmer. The 
index of stock site of the northern Mainland She If including the Oulf of Tonkin is about 
25 percent of that of the Bast China end the Yellow Seas, and that of the Sunda Shelf, 
including the Oulf of Thailand, is about 40 percent of the latter. This probably indicates 
that the basic productivity in the East China Sea and the Yellow Sea is much higher than . 
that in the South China Sea. The East China Sea and the Yellow Sea have supported the 
activity of more than 1 000 large trawlers (including those of Mainland China) and the 
annual production amounts to 1*6 million metric tons (Shindo, 1968)* 
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Table 21 Estimation of indices of stock density 
and stock size at their maximum levels 



Area 


Areas , 
(000 ta Z ) 


Index stock 
density 


Index stock 
size 


Northern Mainland Shelf 
Oulf of Tonkin 
pulf of Thailand 


27.5 
11.1 

24.5 


177 
171 
143^ 


4 868 
1 898 
3 504 


East China and Yellow Seas 


99.2*/ 


301^/ 


29859 



I/ Including the waters from 200 to 300 metres in depth 

2/ Density in 1961 which was estimated from the data in Table 20 and 
from Table 14 

/ The maximum density of the stocks in the East China and the Tallow 
Seas was estimated for 1939 (Shindo. 1968). The index of that 
year was estimated as at least 1 5 times higher than that for the 
period 1952-55, which is the highest value for post-war years* 
The index of the latter has been estimated roughly as more than 
600 kg per haul* Consequently! the maximum level in 1939 should 
have been at least 900 kg per haul* Considering the fishing power 
of vessels and hours of towing (two-hour period) in the pre-war 
pair trawling, this value is converted into that of standard 
vessels in this paper , resulting in a figure of 301 kg per hour 
trawling 



Table 22. Indices of stock density and stock size in the South China Sea 
(Mainland Shelf and Sunda Shelf) and the East China and Yellow 
Seas at their maximum levels 



Area 


Areas. 
('000 km z ) 


Index stock 
density 


Index stock 
size 


Mainland Shelf 


45.8 


165 


7 544 


Sunda Shelf 


111.3 


108 


11 995 


Overall Sooth China Sea 


157.1 


124 


19 539 


East China and Yellow Seas 


99.2 


301 


29 859 
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However, as described above, the present size of the demersal fish stocks in the South 
China Sea is approximately 1.5 times larger than that of the Bast China and the Yellow Seas, 
because of the marked decline in the abundance of demersal fish in the latter Seas* 

45 Estimation of the standing and potential stocks of demersal fish in the South 
Sea 

Table 22 gives the estimates of standing stock in terms of relative abundance* For 
most purposes these should be expressed in absolute terms* 

In order to estimate. the size of a standing stock of fish, the actual amount of fish in 
a unit area of sea bottom has to be known* Following the report of KYUSHIff MARU HO* 52 
(Kyokuyo Fish* Co* Ltd., 1972), one of the "standard vessels", the area swept by the trawl 
net per hour was estimated as 0*14 km .-' 

The density of fish (weight per km ) might then be estimated by dividing the catch per 
standard hour by 0*14* However, not all the fish in the path of the trawl are caught, and a 
proportion escape over or round the net* 

Tiews (1969) estimated that this rate is about 50 percent* The same rate was used in 
the analysis presented in this report* The standing stock density and the stock sise were 
estimated using the following formula: 

(1) Standing stock density (d 1 ) - j, . d . 1 
Where: 

E Rate of Escapement (- 0*50 ) 

d - Catch rate in kg per hour 

a Area covered by the net in one hour (hectares) 

(2) Standing stock size - d f X Areas (in hectares) 

Confirmation that the escapement, at least for KYUSHIH MARU HO. 52 (one of the standard 
vessels), is provided by the comparisons of this vessel's catches and those of RA PRAMONO 2, 
It was found that the catch rates were 81 kg per hour and 106 kg per hour respectively. 
However, JCYUSHIH MARU's net covered a $0 percent greater area per unit time, so the catches 
per unit area covered were in the ratio of 81:106 x 1*5 or 1:1.97, approximately 1:2* Since 
some fish must escape from the net of FRAMOIQ 2 the proportion escaping from KYUSHU MARU 
NO* 52 's net must be more than 50 percent. 

The factor for converting catch rates to density (I x 1) derived from the above 
estimates (E - 0*5, a - 1*4), i.e., 1.43, may therefore Be too low, and a figure of 1*6? has 
been used here. 

The estimated densities a4 the sises of the standing stock of demersal fish in diffe- 
rent parts of the South China W in the But China Sea and Yellow Sea are presented in 
Table 23* s 

' :."V- ;- .> '.-, ''-> -'''A.' . ' ' 

The data for the Bast China Sea in the table provide an independent check on the vali- 
dity of the estimates and especially of the conversion from catch rates to stock density* 
Concerning the demersal fish* Mock in the Bast China Sea, the average fishing mortality 
coefficient F of major species has been estimated at abotat 0*9 (Shindo, 1972). Based on 
this figure, the standing stock si&e can be estimated about 2 million metric tons, i.e., 
1.8 x 1 /(0.9) - 2*0. This figure agrees well with that in Table 23. 

I/ Actual opening width of the mouth of trawl net at the sea bottom during trawling is 
21.7 metres 9 and the mean towing speed is 3*5 knots 
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Table 23* The densities and the sizes of the standing stocks 
of demersal fish in the South China Sea, the East 
China Sea, and the Yellow Sea 



Subarea 


('000 km 2 ) 


Present 
Catch 

(ooot) 


Period 
of 
study 


Standing stook 


Intensity 
of 
exploitation 


Density 
(kg/ha) 


Siee 

(ooot) 


Northern Mainland Shelf 


341 






1931-38 
1956 


29.5 
16.6 


1 006 
566 


Moderate 
Heavy 


Gulf of Tonkin 


131 




90o2/ 


1931-38 
1956 


28.5 
28.2 


373 
369 


Light 
Light 


Southern Mainland Shelf 


89 






1969-70 


18.0 


160 


Light 


Sub-total 


561 


900 




19.5*/ 


1095*/ 




lorthern Sunda Shelf 


87 






1969-70 


17.5 


152 


Light 


Central Sunda Shelf 


276 






1969-70 


17.8 


491 


Light 


Oulf of Thailand 


304 




,3oei/ 


1961 
1970 


28.2 
9.2 


857 
480 


Light 
Heavy 


Southern Sunda Shelf 


330 






1969-70 


11.7 


386 


Light 


Eastern Sunda Shelf 


232 






1969-70 


25.4 


589 


Very light 


Karimata-Qasper Region 


151 






1969-70 


8.9 


134 


Very light 


Sub-total 


1 380 


1 308 




14.7*/ 


2 032^/ 




Total 


1 941 


2 158 




16.4/ 


3127 4 / 




East China and Yellow Seas 


1 045 


1 800 


1950 
1930 


18.3 
50.4 


1 913 
5 266 


Heavy 
Light 



I/ Waters under 500 metres depth (area is about that under 200 metres 1.1) 

2/ Present oatohes of Mainland China, 500; Taiwan, 180; Hong Kong, 71; and North Vietnam, 
100 to 200 (in '000 metric tons) 

South Vietnam, 237; Cambodia, 30} Thailand, 900; Malaysia, 130; Singapore, 11; 
Indonesia, very few. Philippines, 50 is not included in this table because of the 
lack of estimation on stock density of Luscm-Palawan Region (in f 000 metric tons) 

In the case of two different period, the more recent data were used 



42 FIHH/T120 

46 Potential harvest 

The potential harvest, i.e., the sustained oatoh that can be taken year after year under 
the oorrect exploitation rates f mist be closely related to the standing stock* However 9 it 
is unlikely that there is a constant proportional relationship between the potential harvest 
and the unexploited standing stock* Short-lived species, with a high turnover rate, can 
withstand a higher rate of exploitation than long-lived species. It is probable that stocks 
of small fish and stocks in warn water will have a higher turnover rate than stocks of 
larger species , or stocks in cold water The optimal rate of exploitation ih the South 
China Sea is therefore likely to be higher than that in the Bast China Sea or Yellow Sea* 

Another important question relating to harvesting strategy is the extent to which the 
standing stock is reduced from its maximum unfished, level y when the optima harvest is being 
taken* The precise value will vaiy according to the biological characteristics of the 
stocks concerned, and also on the criterion adopted in dstendning the optional harvesting 
strategy (maximum sustained yield in weight, maximum economic yield, etc.)* A moderately 
conservative -value might be half the unexploited standing stock* If the current standing 
stock is greater than this* the rate of exploitation can probably be increased, whereas if 
the stock is less then the stock may be being overexploited, and should be carefully 
assessed before allowing any increased fishing* 

Table 24 sets out the standing stocks in each area at this optimum level, at the 
maximum level, and, for comparison, the present standing stocks* In computing the first two, 
it was assumed that the present standing stocks in the areas noted in Table 23 as very 
lightly exploited are equal to the maximum standing stock* The abundance of lightly 
exploited stocks (e*g, f Oulf of Thailand in I960) was taken as 90 percent of the maximum, and 
that with moderate exploitation (e*g. Morthent Mainland Shelf in 1931-38) as 80 percent of 
the 



Also included in the table are rough estimates of the optimum harvesting rate, and the 
potential yield that can be taken* It must be emphasised that these figures are, in the 
absence of better information, only approximate* They are included firstly, as a rough 
order of magnitude, as a guide to the probable yields that can be taken from each area and 
secondly, as an illustration of the calculations that may be used to obtain better estimates 
when improved data are available* 

Some confirmation of the reasonableness of the values used is given ty independent 
assessments of the Bast China Sea and the Gulf of Thailand* Both these are now heavily 
exploited, and standing stock and (to a lower extent) total oatoh are probably below the 
optimum. The present catch taken in the Qulf of Thailand is not known exactly, because 
some of the 900 000 tons taken by Thailand comes from outside the Oolf . It is probably 
around the 700 000 tens given as the potential sustained catch in Table 24* 

'Regarding individual areas, the following comments may be made: 
(1) Northern Mainland Shelf 

The present stock sise of 556 000 metric tons is close to the optimum stock sie* This may 
indicate that the present fishing intensity has approached the level of rational utilisation 
of the demersal fish resources in this snbarea* The fishing mortality coefficient F of this 
stock is roughly estimated as 1 *0* ~ 



These waters were exploited extensively Iqr the Japanese trmwlers during the pre-war 
yearsi finally they stopped their operations until I960* It is believed that the fishery 
stopped because the catch rate declined* At present, aside from the Japanese trawlers, many 



trawlers and longliners from Taiwan, Bong Kong, and possibly ** Mainland China are 
operating in this subarea. Am mentioned previously, the main fishing grounds of Taiwan* a 
trawlers hare progressively moved toward the southwestern waters* This fact may also 
indicate the decline in the abundance of the fish in theme waters* The necessity of 
decreasing fishing intensity in these waters has already been pointed out by the Hong Cong 
Fisheries Research Station (see Section 3.2*3). 



PIRM/P120 



41 



Table 24* Standing stock and catches ( V 000 tana) 





Prom 
Surveys 


At 

Maximum 


At 
Optimum 


Assumed Optimum 
Harvesting Rate 


Potential 
Catch 




Present 
Catch 


East China and Tellow Seas 


1 913 ) 
(1950) I 

5 266 i 
0930) i 


5 852 


2 926 


(0.6) 


(1. 755) 




1 800 


Northern Mainland Shelf 


566 ) 

(1956) ; 

1 006 
(1931-38)) 


1 257 


560 




560 ] 

I 
I 







Oulf of Tonkin 
Southern Mainland Shelf 


369 

160 


410 
178 


205 
89 


(1.0) 


205 ' 
89J 


' 


900 


Sub-total 










854 






Northern Sunda Shelf 


152 


152 


76 




114 






Central Sunda Shelf 


491 


491 


245 




367 






Oulf of Thailand 


857 ) 

(1960) ; 

280 | 
(1971) ' 


952 


476 


(1.5) 


I 

714 




1 308 


Southern Sunda Shelf 


386 


386 


193 




290 






Eastern Sunda Shelf 


589 


589 


295 




442 






Karimata-Gasper 


134 


134 


77 




115 






Sub-total 










2 042 






Total 










4 946 




4 108 



(2) Oulf of Tonkin 

According to the preliminary calculation indicated in this report the present stock size 
of 369 000 metric tons is considerably larger than the optimum level This situation clearly 
indicates that more fishing operations can be carried out in the Gulf* As described 
previously, Japanese trawlers have fished for a short period in the Oulf. It is believed that 
the demersal fish stock in these waters has not changed much during the past two decades, but 
there is a lack of detailed information on fishing activities in this Oulf . 



42 PIRM/T120 

(3) Oulf of Thailand 

The present size of the standing stock 10 well below the optimum level according to 
the rough guideline used here. As described before, the abundance of demersal fish in the 
Oulf has declined markedly, and many authors hare already pointed out that the fishing 
intensity has exceeded the M*S*Y* level since 1966-6 7 It is suggested that suitable manage- 
ment measures for the conservation of the demersal fish stock in the Oulf should be taken 
without delay* 

(4) The demersal fish stocks in many other subareas of the South China Sea seem to be 
nearly virgin t except in the very shallow coastal waters* Hence f further expansion of 
fishing intensity in these areas may be possible f and fair amounts of catch can be expected 
from these subareas* 

(5) Concerning the Mainland Shelf, the total standing stock size is almost the same as 
the potential* Further increase in fishing intensity is not suitable, since there is a 
possibility of overfishing, although taking the region as a whole, there are opportunities 
for careful expansion in certain areas* 

(6) Regarding the Sunda Shelf t except the Oulf of Thailand, further expansion of 
trawling activities is possible* However, it is suggested that the introduction of more 
fishing vessels into these waters should be carefully planned* 

5* SOME COMMENTS OH DEMERSAL FISH STOCKS AND FISHERIES IH THE SOUTH CHINA SEA 

5*1 Geographical distribution 

As shown in Figures 5 and 6 the geographical distribution of the demersal fishes in the 
South China Sea, as compared with that in the temperate zone such as the East China Sea and 
Yellow Sea, has the following characteristics: high density areas or richer waters are very 
close to the coasts and the fish density in the central part of the continental shelf is, in 
general, less or sometimes low* According to a more detailed study on seasonal changes in 
the geographical distribution, more or less high density areas are found in offshore waters 
or often in the central part of the Sea in summer. This distribution pattern has been 
observed not only in the South China Sea but also in many other tropical waters in the world* 

On the contrary, demersal fishes in the waters of temperate or polar zones are more or 
less equally distributed all over the continental shelves, and often significant migrations 
of the fish can be observed* For example, in the oaae of the East China and the Yellow Seas, 
the fish concentrate in the offshore or central parts of these seas, sometimes in rather 
deep waters, in winter* In spring and early summer, many kinds of fishes migrate to inshore 
waters, sometimes very close to the coasts in order to spawn/ 

In the tropical or semi-tropical waters the fish have neither a winter season nor a 
significant spawning period* Although affected by monsoons or wet .and dry seasons, the 
cycle of nutrients is more active in shallower waters* Accordingly, it is considered that 
the richer waters are located near the coastal sons in these seas* 

These conditions for the demersal fishes in the South China Sea are, naturally, related 
to the problem of how to control and adjust the use of many kinds of demersal and pelagic 
trawling gear in ooaatal waters* 
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5*2 Species composition and the problem of "trash" fish 

'At present it is somewhat difficult to make a synoptic examination of the species 
composition of demersal fishes of the South China Sea as a whole because the system of both 
taxonootic and economic classification of the demersal fishes in the fisheries statistics and 
reports from research vessels are different from country to country* In general, however, 
the significant phenomenon as described below is found in the demersal catches from the 
South China Sea* It is a well known fact that the species composition in the seas of the 
polar tones is composed of only a few dominant species 9 and that in temperate zones, several 
major species are dominant For example, in the East China Sea, five to six species (or 
groups of species) are dominant, and the sum of them accounts for about 60 percent of the 
total landings. Differently, the total landings in the South China Sea are composed of many 
kinds of fishes, and the stock sise of each of them is rather small* In other words, the 
dominancy of single fish species in polar sones is vexy high; it becomes lower in temperate 
zones, and in tropical sones it is very low. It is interesting that this same tendency can 
also be seen within the South China Sea. According to a rough examination, the percentage 
of the most important five species (or groups of species) in the total catch on the Northern 
Mainland Shelf is about 50 percent { that in the Gulf of .Thailand about 44; West Malaysia 
about 35 and that in Sarawak only 23 percent (Table 25). 

The figures in this table are not very reliable since some items are composed of only a 
single species, while others are composed of many kinds of fishes. It is thought, however, 
that these figures represent the general tendency mentioned above. 

The so-called "trash" fish in the demersal catches is one of the important problems in 
the South China Sea. The names of the major fish species are shown in Table 25, and several 
studies of these fishes have been made. But the trash fish which compose more than half 
(approximately 60 percent) of the total catch, have not been studied much* Therefore, some 
discussion of this problem will be given below. 

"Trash" fish is not a taxonomio term but an economic one. Trash fish are composed of 
many species of comparatively small-hissed fishes including young fish of economically 
important species. It is thought that there are two categories of trash fish, those having 
no economic value at all, and those having some economic value. The former aw discarded 
but the latter are utilized for many purposes: as fish meal, feed for ducks, etc. 

The definition of "trash", naturally, varied with the advancement of the techniques for 
fish preservation on board the vessels and in the fish markets as well as with the processing 
of fishery products in the factories* 

Another problem of trash fish comes from the difference in the economic evaluation of 
fish species. Some species are economically more important in some countries, while in 
other countries they are ignored. This situation exists in southeast Asian countries. A 
more detailed examination of the problems and exchange of information among countries is 
meded so that we can avoid the waste of demersal fish resources and increase the value of 
the landings. 

6. CONCLUSIOH AID RBCOMWQIDATIOH3 

(1) The continental shelf in the South China Sea may be divided into two major areas: the 
Mainland Shelf located in the northern part and the Sunda Shelf in the southern part. 
According to the demersal fish stock evaluation presented in this report, it is 
suggested that the fishing intensity should not be increased above the present level on 
the Mainland Shelf as a whole, as such increase may adversely affect the productivity 
of the stocks in subsequent years. The fishing intensity in the waters from Taiwan 
Strait to Hainan Island should be reduced because it has already surpassed the level of 
M.S.T. 
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(2) For the Sunda She if as a WAI!**, it is believed that the demersal fish stocks are still 
remaining more or leps in a virgin state f except those in the Gulf of Thailand and in 
the inshore waters off South Vjetnara. Hence, further development of trawl fishery in 
these waters maj le possible. Nevertheless, the development of demersal fisheries in 
these waters should be ctr^fuily planned as several ecological and economic problems 
pertaining to the development of demersal fisheries in tropical or semi-tropical waters 
remain to be solved. 

(3) In the Oulf of Thailand, due to the rapid expansion of the Thai trawl fishery, the 
present fishing intensity has already exceeded the level of M.S.Y. Therefore, measures 
to reduced the fishing intensity in the Gulf are needed urgently. 

(4) Monitoring surveys on the demersal fish stocks which are subject to increased fishing 
activities in the South China Sea are very essential* They could be carried out 
through regional cooperative efforts. Furthermore, regional consultations on the state 
of the resourced and maiugement measures on a regular basis should be arranged* 

(5) Several unknown factors related to the fishery biology and taxonomy of demersal fish 
species of the South China Sea are prevalent. Further studies are needed in order to 
achieve the objective of rational utilisation of these resources. 

(6) Fishery is considered one of the economic activities pursued by countries bordering the 
South China Sea. Therefore, the problems pertaining to the utilization of the demersal 
fish resources in these waters are not only in the realm of natural science but involve 
the consideration of both social and economic aspects. It is recommended that studies 
from the viewpoint of utilization of the catches and of fishing enterprises be carried 
out in parallel with those on fishery biology and stock assessment. From various 
sources of information mentioned above, effective fishery development planning could be 
made. 

(7) The area coverage for the survey of the demersal fish resources and fisheries in the 
South China Sea should be expanded. Additional surveys should be carried out in the 
waters off the west coast of the Malay Peninsula, the Strait of Malacca, in the 
Indonesian waters and in the inter-island waters of the Philippines. It is believed 
that further demersal fishery development in these waters may be possible. 

(8) Some countries in the South China Sea region have already initiated experimental and 
exploratory fishing using modern bottom longline or vertical line. This type of 
fishing gear is very useful in many untrawlable areas of the South China Sea such as 
many banks and reefs, particularly the waters with rough bottom off the northern coast 
of Borneo dnd Palawan Islands. According to preliminary results, most of the demersal 
fish stocks on these untrawlable grounds are still in a virgin state. 

(9) The consideration of demersal fisheries in coastal waters is omitted in this report 
because of the shortage of time though there is information available. It is recom- 
mended that studies be carried out on the problems pertaining to demersal fisheries in 
the coastal waters since these are areas of high stock density 'in the tropics. 
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